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X0y in replacement
PICTURE TUBES...

PICTURE TUBE

oUMONT

Replacement Sales,
Cathode-ray Tube Division,
Allen B. Du Mont Laboratories, Inc.
Clifton, N. J.

HI-LITE

Du Mont Twin-Screen Hi-Lite picture tubes are the ultimate
in brightness, clarity, and sharpness. A scientifically applied
“twin"" aluminum surface reflects a large amount of light
forward to the screen, light that is ordinarily lost inside the tube.
This bonus feature enables more than double the light out-put

of ordinary picture tubes, resulting in sparkling contrast. The same
high-resolution electron gun used in other quality Du Mont picture
tubes is also used in the Twin-Screen Hi-Lite tubes. The focus quality
in Du Mont Twin-Screen Hi-Lite tubes has never been sacrificed for the
sake of brightness. For better-than-new set performance, for the ultimate
in television pictures, replace with a Du Mont Twin-Screen Hi-Lite picture tube.
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| WILL TRAIN YOU AT HOME

| TRAINED

THESE MEN

“‘Started o repair sets six
ﬁ months after enrolling.
Farned $.2 to $15 a wee
in spare time.””—Adam
Kramlik, Jr., Sunneytown,
. ‘Pennsylvania.

“Up to our necks in Radio-
Television work. Four other

NRI men work here. Am \
happy with my work.”—

Glen Peterson, Bradford, {
Ont., Canada. -

“Am do.ng Radio and

Television Servieing full

- time. Now have my own

*» shop. I owe my success to

i N.R.L"”— Curtis Stath, Ft.
_® ‘-r. Madison, Iowa.

*‘Am with WCOC. NRI

course can’t be beat. No -
trouble passing 1st class

Radio-phone license exam.” =
—Jesse W. Parker, Meri- 5
dian, Mississippi. 4

“By the time I graduated 1
had paid for my course, a
at® car and testing equipment.
Can service toughest jobs.”
—E. J. Streitenberger, New
Boston, Ohio.

AVAILABCE TO

VETERANS

UNDER G.I. BILLS

You Learn by Practicin

o

1955

). E.SMITH has trained mose men for Radio-Television

than any other man. OUR 40th YEAR.

Rmerica’s Fast Growing Industry Offers
You Good Pay—Bright Future— Security

Training plus opportunity is the
PERFECT COMBINATION for
job security, good pay, advance-
ment. In good times, the trained
man makes the BETTER PAY,
GETS PROMOTED. When jobs
are scarce, the trained man enjoys
GREATER SECURITY. NRI
training can help assure you more
of the hetter things of life.

Start Soon to Make *10, *15
a Week Extra Fixing Sets

Keep your job while training. I
start sending you special booklets
that show you how to fix sets the
day you enroll. Multitester built
with parts I send helps you make
$10, $15 a week extra fixing sets
while training. Many start their
own Radio-Television business with
spare time earnings.

My Training Is Up-To-Date
You benefit by iy 40 years’ experi-
ence training men at home. Well
illustrated lessons give you basie
principles you need. Skillfully de-
veloped kits of parts I send (see
below) “bring te life” things you
learn from lessons.

with Parts | Sen

Nothing takes the place of PRACTICAL EXPERIENCE.
That’s why NRI training is based on LEARNING BY
DOING. You use parts [ furnish to build many circuits
4 / common to Radio and Television. As part of my Communi-
‘ cations Course, you build many things, including low power
. transmitter shown at left. You put it “on the air,”” perform
¢ procedures required g

broadcasting operators. With my
Servicing Course you build
modern Radio, ete. Use Mul-
4 titester you build to make
1 money fixing sets. Many stu-

extra fixing neighbors’ sets
in spare time while train-
ing. Coupon below will

‘equipment you build. It’s

FOR GOOD PAY JOBS IN

¥ puilt. Good TV jobs opening up for

denis make $10, $15 week A

bring book showing other |

F e o oo o o o 0 o e R D T T T IR R T v G e 9

Television Making Good Jobs, Prosperity —Even without Tele-
vision, Radio is bigger than ever. 115 million home and auto Fadios
10 be serviced. Over 3000 Radio broadcasting stations use operators.
technicians, engineers. Government, Aviation, Police, Ship, Micro-wave
Relay, Two-Way Radio Communications for buses, taxis, trucks. etc.,
are important and growing fields. Television is moving ahead fast.

v ¥

=
About £00 Television stations are new

en the air. Hundreds of others being

& o .
25 million homes now have Tel2viziom
-sets. Thousands more are being sokd
every week. Get a job or have your own
Technicians, Operators, etc. business selling, installing, servicing.

Radio-TV Needs Men of Action—Mail Coupon

Act now to get more of the good things of life. Actual
lesson proves my training is practical, thorough. 64-page
book shows good job opportunities for you in many fields.
Take NRI training for as little as $5 a month. Many
graduates make more than total cost of training in two
weeks. Mail coupon now. J. E. SMITH, President,
National Radio Institute, Dept. 5GF, Washington 9, D. C.
OUR 40TH YEAR.

MR. J. E. SMITH, President, Dept. 5GF,
National Radio Institute, Washington 9, D. C.
Mail me Sample Lesson and 64-page Book, FREE.
(No salesman will call. Please write plainly.)

write in date
of discharge .
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ADVANCE! Raise your earning power-learn

RADIO-TELEVISION-ELECTRONICS

GOOD JOBS AWAIT THE
TRAINED RADIO-TV TECHNICIAN

There is a place for you in the great Radio-Television-
Electronics industry when you are trained as National
Schools will train you at home!

Trained technicians are in growing demand at good pay
~—in manufacturing, broadcasting, television, communica-
tions, radar, research laboratories, home Radio-TV service,
and other branches of the field. National Schools Master
Shop-Method Home Training, with newly added lessons
and equipment, trains you in your spare time, right in
your own home, for these fascinating opportunities.
OUR METHOD IS PROVED BY THE SUCCESS OF
NATIONAL SCHOOLS TRAINED MEN, ALIL OVER
THE WORLD, SINCE 1905.

EARN WHILE YOU LEARN

Many National students pay for all or part of their train-
ing with spare time earnings. We’ll show you how you can
do the same! Early in your training, you receive “Spare-
time Work" Lessons which will enable you to earn extra
money servicing neighbors’ and friends’ Radio and Tele-
vision receivers, appliances, etc.

T.R.F. Receiver

=W reos
)

Signal Generator Avdio Oscillator
National Schools Training is All-Embracing
National Schools prepares you for your choice of many
Jjob opportunities. Thousands of home, portable, and auto
radios are being sold daily—more than ever before. Tele-
vision is sweeping the country, too. Co-axial cables are
now bringing Television to more cities, towns, and farms
every day! National Schools’ complete training program
qualifies you in all fields. Read this partial list of opportu-
nities for trained technicians:

Business of Your Own « Broadcasting

Radio Manufacturing, Sales, Service « Telecasting

Television Manufacturing, Sales, Service

Laboratories: Installation, Maintenance of Electronic Equipment

Electrolysis, Call Systems

Garages: Auto Radio Sales, Service

Sound Systems and Telephone Companies, Engineering Firms

Theatre Sound Systems, Police Radio

And scores of other good jobs in many related fields.

TELEVISION TRAINING
You get a complete
series of up-to-the-
minute lessons cov-
ering all phases of re-
pairing, servicing and
construction. The same
lesson texts used by resi-
dent students in our
modern and complete Television broadecast studios, lab-
oratories and classrooms!

JULY, 1955

by SHOP-METHOD
HOME TRAINING p15iL

You also
receive this
Multitester

Superheterodyne Receiver

LEARN BY DOING

Youreceive and keep all the
modern équipment shown
above, including tubes and
valuable, professional qual-
ity Multitester. No exira
charges.

FREE! rRADIO-TV BOOK
AND SAMPLE LESSON!
Send today for
National Schools’ new,
illustrated Book of Oppor-
tunity in Radio-Television-
Electronics, and an actual
Sample Lesson. No cost—
no obligation. Use the
coupon now—we'll
answer by return

airmail.
APPROVED FOR
VETERANS
AND Both v
NON-VETERANS | Resident and
Home Study
SheFRcaigny tefew Courses Offered!

NATIONAL SCHOOLS

TECHNICAL TRADE TRAINING SINCE (905

Los Angeles 37, California e Chicago: 323 W. Polk
Street. én Canada: 811 West Hastings Street. Van-
couver.

GET FACTS FASTEST! MAIL TO OFFICE NEAREST YOu!
(mail in envelope or paste on postal card)
NATIONAL SCHOOLS, Dept. RG-75
4000 S. Figueroa Street 323 West Polk Street
Los Angeles 37, Calif. Chicago 7, Il
Send FRee Radio-TV Electronics book and FREE sample
lesson. No obligation, no salesman will call.

or

NAME BIRTHDAY 19
ADDRESS
CITY _______ZONE STATE

r——————————

[J Check here if interested ONLY in Resident Training at Los An-
geles. YETERANS: Give Date of Discharge _

WWW.americanradiohistorv.com
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Powerthowse

MEETS THE HIGH POWER
DESIGN REQUIREMENTS
OF HIGH FIDELITY
AUDIO AMPLIFIERS

For outputs up to 100 watts, two
6550’s in push-pull will provide
the same power now attained in
most existing designs by the use of
four or more tubes. Reduction in
the number of tubes means simpli-
fied electrical balance, reduced
maintenance and over-all lower
cost. With proper circuitry, the
6550 will provide full power out-
put with approximately the same
grid voltage drive as the 6L6, 5881
or KT66 types. The 6550 is pro-
duced under laboratory conditions
with exhaustive quality conirol to
assure premium performance and
long life. Ask your tube supplier
for it.

TUNG-SOL ELECTRIC Inc., Newark 4, N.J.

Sales Offices: Atlanta, Chicago, Columbus,
Culver City (Los Angeles), Dallas, Denver,
Detroit, Montreal (Canada), Newark, Seattle.

TUNG-SOL
6550

BEAM POWER AMPLIFIER

| the elimination of the “charging effect

he \ |
Radio

GLASS SHADOW MASK for color
picture tubes is under development at
Corning Glass. Called by the company
“the most marvelous article ever made
of glass,” it is intended as a substitute
for the conventional metal mask. The
unit econtains some 100,000 holes made
by a photo-etching process and has a
rim of photoceramic glass.

RCA states that as yet it hasn’t ve-
ceived any samples and it is too early to
tell whether glass has any major ad-
vantages over metal. The major prob-
lems at present involve the fastening
and positioning of the glass mask and

L3t

of glass. This will require a special

coating on the mask.

TRANSISTORIZED AUTO RADIO
will be special equipment on Chrysler
and Imperial cars this fall, marking the
first time a fully transistorized radio
will be built into a line of new cars.
The radio, developed by Philco, uses 11
surface-barrvier transistors.

The Philco unit (see photo) requirves
less than one-tenth the battery power
used by standard automobile radios,
drawing between 200 and 300 ma.

Operating without vacuum tubes, vi-
brator or power transformer, the radio
is about 209 smaller than conventional
units. Laboratory and road tests indi-
cate the receiver is extremely rugged,

month

withstanding shock and vibration many
times in excess of that encountered un-
der the most severe road conditions.
Transistorizing the radio has eliminated
hum, mechanical noises and the usual
warmup time.

TAPE-RECORDED COLOR TV pio-
gram made history on May 12, marking
the tirst time a color television program
recorded on magnetic tape was trans-
mitted over commercial television net-
work facilities. The tape-recorded tele-
cast, originating at the NBC studios in
New York, was sent over a closed eir-
cuit to St. Paul, Minn., as part of the
dedication ceremonies of the new re-
search center of the Minnesota Mining
and Manufacturing Co.. producers of
the magnetic tape.

The recorded program, sent over mi-
crowave relay, ineluded remarks by Da-
vid Sarnott of RCA on the “historic oe-
casion,” a brief explanation of the svs-
tem by Dr. Harry F. Olson of the RCA
Laboratories and professional entertain-
ment.

ONE TV STATION has gone on the
air since our report last month: WBIQ,
Birmingham, Ala., channel 10.

KTVU, Stockton, Calif., channel 30,
has gone off the air.

WTIQ. Munford, Ala., channel
omitted previously, is operating.

77

The new Phileo all-transistor auto radio. Arrows point out nine of the transistors.

WWW.americanradiohistorv.com
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Work with and keep all of this practical,
commercial type equipment

A \.r'\ﬂ\&'

i ace @ pe rent

s'\mP‘“Y‘ Fondet ‘;:"T’o: the
agrae ..

sw"""m“wi""?’, Nified:

o9 1y simP 00

mendoV® 4y ot pver

DEVRY TECHNICAL INSTITUTE 1 TELEVISION
4141 Belmont Ave., Chicago 41, lil. Dept. RE-7-L m:::;:m

1 would like completé facts including “89 Ways to EARN MONEY in
Television-Radio-Electronics,”

Name. Age.
- FORMERLY 2 e arae 2t
DeFOREST’S TRAINING, INC. i : e
CHICAGO 31, ILLINOIS 2 D.T.I's training is available in Canada.

frm————m————————

JULY, 1955
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A Reliable, Genera\-Putpose

5~ Oscilloscope

The NEW

PRECISION

MODEL

ES-520

[}
'
]
t
1
|
1
[}
]
{
t
t
PRECISION:-engineered in response to in- |
dustrial requirements for a reliable, low-cost,
FACTORY-wired and FACTORY-calibrated 1
‘scope for basic production and testing !
applications. 1
SPECIFICATIONS INCLUDE... :
v Push-Pull vertical drive. 20 millivoits per
inch sensitivity. )
+* 3-Step, frequency-compensated, vertical in-
eut attenuator. 1
% Vertical frequency response 20 cycles to |
500 KC within 2 DB. 1
% 1 voit, peak-to-peak, built-in vertical voit-
age calibrator. 1
% Excellent vertical square wave response |
from 20 cycles to 50 KC. i
v Push-pull horizontal drive. 50 millivolts '
per inch sensitivity. \

v ‘H' frequency response 20 cps to 200 KC
within 3 DB (at full gain). !
¥ Internal tinear sweep 10 cycles to 30 KC. !
Neg. and pos. sweep synch. :
1
)
1
]
|
]
t
]
|
'
'
]

pm additlonal englneering and performance
features never before incorporated in an
osciilograph designed for such general appli-
cation and at such economical price!

SERIES ES-520: In black ripple finished, rugged
steel cablnet, 8V4 x 1414 x 161%”, Complete
with all tubes, including SUP1 CR tube. Com-
prehensive instruction manual.

Net Price: $127.50

Write directly to factory for
complete data and specifications.

A e R R e b

PREVCIJYIONAppamhu Co. inc.

70.31 84th Street, Glendale 27, L. I, N. Y.

fape . 5i3n 458 Broadway. New York 13, USA « Cables — Morhanes
“~ Canaga Atias Radw Corp. L1d. 560 Kung Street. W . Toronto 28

chambers

THE RADIO MONTH

ELECTRONIC FIRE DETECTOR
was recently put on the market by the
manufacturers of Pyrene. It consists of
two ionization chambers (see photo),
one exposed to the air and one practi-
cally shielded from it, though operating
at atmospheric pressure. Each of the
contains a small amount
of radioactive
material which
ionizes the air
around it. The
chamber ex-
posed to air
(through met-
al screening)
is at the bot-
tom of B in the
photograph.
The sealed
chamber is
just above it,
and the parti-
tion between
the two is an
electrode com-
mon to both

+ 200 o

chambers. A supervisory tube is in-
cluded in the unit, which plugs into

| the ceiling fixture A and is covered

by the protective locking shell C.

The two chambers (X and O in the
schematic) are connected in series
across a d.c. voltage, with the common
electrode between them connected to
grid S of supervisory tube G. Thus a
voltage divider is formed. Normally the
drop aecross each chamber is equal.
Smoke or gases from a fire entering the
lower chamber unbalance the divider,
since the larger molecules of smoke or
gas have the effect of raising the re-
sistance of that chamber, larger mole-
cules not being as readily ionized by the
radioactive material. Thus the voltave
on control elements of the supervisory
tube rises, the tube fires and the relay
is activated, ringing the bell, flashing
lights or transmitting signals to a re-
mote point.

In an actual test, the detector —
known as the C-O-Two predetector sys-
tem — triggered in approximately one-
third the time required by older sys-
tems. Several types of fires were used
in the tests.

TRANSISTOR PRICE TAGS are
giving way to the effects of more effi-
cient and larger-quantity production.
Leading this downward advance is the
Radio Receptor Company whose new
transistor prices, in quantity lots, range
from a low of 75 cents up to $4.50.

WWW.americanradiohistorv.com

Continved

G-E recently announced a 22-459%
slash in the price of their transistors,
selling in quantity lots to manufacturers
from $1.90 to $5.95 per unit. Raytheon,
largest transistor manufacturer in the
United States, sells quantity lots at a
unit price ranging from $1.70 to $6.
This is about half the price Raytheon
was getting a year ago.

In announcing its price reduction,
Radio Receptor predicted that within
2 years the price of transistors may
be below 50 cents each.

HIGH-FREQUENCY TRANSIST-
ORS made by a new “meltback” proe-
ess have been announced by G-E.
Operating efficiently at frequencies five
times higher than ordinary transistors,
they show greatly improved power-
amplification characteristics.

In previous processes, crystals were
formed from a pool of molten metal,
and layers created by cyeling the rate
of growth. In the meltback process the
cooling time has been reduced from 20
minutes to less than 1 second and there
is less intermixing between layers. This
produces thinner layers, allowing elec-
trons to travel more quickly from one
side of the crystal to the other, increas-
ing the frequency at which the tran-
sistor can operate.

COMMUNITY ANTENNA systems
are apparently far more extensive than
might be expected. A recent issue of
the Northwest Electronic World, cover-
ing Alaska and the states of Wash-
ington, Montana, Oregon and Idaho,
carried no less than 17 items relating
to cable franchises and the organiza-
tion of community antenna associations.
There were numerous other stories
concerning cable rates, maintenance
and experimentation.

COLOR TV FOR MEDICAL USE
was demonstrated at an exhibition
sponsored by the National Academy of
Sciences in Washington, D. C., recently.
Developed by RCA, this is the first
compatible color TV system designad
specifically for medical use. The sys-
tem is built around a compact new
color TV camera using three Vidicon
pickup tubes.

The tubes (one each for the red,
green and blue primary colors) are
arranged in a vertical array within
the camera. A system of dichroic
mirrors divide the light from the tele-
vised scene into the three separate
colors. The camera is focused remotely
by a small reversible motor that moves
the entire Vidicon assembly.

The compatibility of this system
makes it possible to televise informa-
tion in color from the operating room
or the medical laboratory to doctors
and research workers across the country
by commercial broadeast as readily as
over a closed circuit. The compactness
of the camera permits televising sur-
gical operations. A simple lens fitting
converts the camera for use with a
microscope. END

RADIO-ELECTRONICS
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Want To
DOUBLE YOUR PAY?

Carl E. Smith, E. E.
President

LN (!()\I\IER(.'I,\I.

LICENSE Informntion

TELLS How . . HERE 1S YOUR GUARANT:.E g S TS
il to pass your ommerm: B
after completing our course, w

License exam our training
+ to continue your, +il . .
WE GUMMNTEE S stefonel 5t S onmereel | Our Amazingly Effective
cce
Toense JOB-FINDING SERVICE

license.
TO TRAIN AND COACH YOU AT
HOME IN SPARE TIME UNTIL YOU GET = Helps CIRE Students Get Better Jobs
An Approved Here are a few recent examples of Joh-Finding results:

your gracduates who have obtained their st class license. Since my name has been
teur, Army, Navy, radio repair, or experimenting. Eimer Powell, 130x 274. Sparta. Tenn.
as Junior Eleetronic Eqguipment Repairman. The Lm-

YwR m Member
c LwENSE s BROADCASTING
. on the list I have received calls or letters trom five stanons in the southern states.
- CIVIL SERVICE
plovment Application vou prepared for me had a lot to

“Your ‘Chief Engineer's Rulietin’ ijs a grand way of obtaining employment for
If you have had any practical experience—Ama- and am now employed as Transmitting Engineer a* WYX
rEllS H *I have obtained a position at Wright-Patterson Air Force Base. Davton. Ohio.
Oow. ..

[ do with my_landing rhis desirable position.’
) E Charles E. Loomis, 4516 Genessee Ave., Dayton 6, Ohio
. )] E
Employers Make JOB OFFERS Like These STUDY  COURSE AIRLINES
= “Due to vour Joh-Finding Service. 1 have heen getting
+° OIII‘ Gl‘dduafes Every Mon*h! E)L(I;\Enﬁlngql:l.rov:g n\m1|\hotrerls lrom‘:ll} ogtlllllle coum(xj and have Il{akleu
a Job with Canital Airlines in Chicazo. as Radio
Letter from nationally-known Airlines: TESTS Harry Clare. 4537 S. Drexel Blvd.. Chicago, Il
""Radio Operators and Radio Mechanics are needed for our company. Periedic 2
wage increase with opportunity for advancement. Both positions include many
company benefits such as paid vacations, free flight mileage allowance and Your FCC Ticket is recognized by em-
group insurance." - ployers as proof of your technical
Letter from nationally-known Manufacturer: ability.

""We have a very great need at the present time for radio-electronics techni-
cians and would appreciate any helpful suggestions that you may be able to

offer.’
These are just a few examples of the job offers that come to our office /
perlodically. Some licensed radioman filled each of these jobs . . . it

might have been you!
CLEVELAND INSTITUTE OF RADIO ELECTRONICS

HERE'S PROOF FCC LICENSES ARE OFTEN ; Desk RE-78—4900 Euclid Bidg.
SECURED IN A FEW HOURS OF STUDY WITH v Chdress'ta Desk ‘No. to avoid delay.)
OUR COACHING AT HOME IN SPARE TIME I want to know how I can get my FCC ticket in_a minimum of time. Send me

your FREE hooklet, *Ilow to Pass FCC License Examinations'’ (d €s not cover

l\ MAIL COUPON NOw

g emanEiNa e CEfE s o e Vosite - Maruy Mt e L cknea: Thtormations " 1
Harry G. Frame, Box 429, Charlestown, W. Va. 2nd Class 13 Weeks Be Sure to tell me about your tclevision engincering course.
Charles Ellis, Box 449, Charles City, lowa Ist Class 28 Weeks
Omar Bibbs, 1320 E. 27th St., Kansas City, Mo. st Class 34 Weeks Name [E——

Kenneth Rue, Dresser, Wisconsin 2nd Class 20 Weeks
B. L. Jordan, Seattle, Washington Ist Class 20 Weeks Address e PR T SR T T T T e
CLEVELAND INSTITUTE OF RADIO ELECTRONICS CIY o Zone. SEALE oo
Carl E. Smith, E. E., Consulting Engineer, President For prompt results, send air mail.
Desk RE-78, 4900 Euclid Bldg., Cleveland 3, Ohio Special tuition rates to members of the U.S. Armed Forces.
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" with the GREATEST TURNING POWER ‘*’y

Here is everything anyone — distributor. . . dealer. ..

serviceman ~ could ask for in rotors...all in the ONE line

...the CDR ROTOR LINE! A model for every need... ALL (/Z “

FIELD TESTED AND PROVEN to be dependable and P
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superior in every respect!

BIQ/'QOM for you to millions every week {‘

with regular announcements in every leading
rotor market across the nation.

CORNELL-DUBILIER

SOUTH PLAINFIELD, N.J.

THE RADIART corp.
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Week after week
Godirey tells

the ladies...

There are

no finer tubes

than CBS tubes...
And more and more

women are asking

for the tubes with the
Good Housekeeping

Guaranty Seal.

1 OR g REF
Q\VS’U&“ 0 o "04«
< Guaranteed by “
Good Housekeeping
Y

/F

22745 sougamsio wies
Arthur Godfrey's Talent Scouts
now selling CBS Tubes
on both TV and Radio
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Be sure YOU have
CBS tubes in your tube caddy.

Quality products through ADVANCED-ENGINEERING

CBS-HYTRON, Danvers, Massachusetts . . . A DIVISION OF COLUMBIA BROADCASTING SYSTEM, INC.
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“Atomic Radiation

Detection and

Measurement”

The basic new book
on this important

subject by
Harold S. Renne

This is the clearly written book that gives
you a basic understanding of nuclear

a full discussion of the equipment and
techniques required for detecting and
measuring atomic radiation. Covers the
subject in 10 definitive chapters:

1. Atomic Structure: Describes the atom,
the types of particles in various nuclear re-
actions; atomic and nuclear structure; types
of atoms; isolopes, energy and the electron
volt, nuclear reactions,

2. Atomic Radiation and Effects: Types of
rays emitted by radioactive materials; meth-
ods of measuring radiation; radiation effects
on humans.

3. Radiation Detection Devices: Basic de-
vices and techniques used for detection;
cloud and ionization chambers, (ieiger tubes;.
electroscopes and electrometers, scintilla-
tion crystals, chemical indicators and pho-
tographic emulsions.

4. Commercial Geiger Counters: Circuit de-

available.

5. Scintillation Counters: Circuit descrip-
tion and operation of types now on the
market.

6. Home-Built Counters: Designs for simple
Geiger Counters; build-your-own instruc-
tions.

7. Dosimeters: Description and operation of
various {ypes now in use.

8. Applications of Nuclear Science: Indus-
trial applications, generation of power, nu-
clear reactors; application of radioactive
isolopes.

9. Civil Defense: Problems confronting civil
defense authorities in event of atomic attack.
10. Prospecting: MNethods for Juranium or
thorium prospecting; characteristics of ra-
dioactive ores.

Here’s the ONE book that covers the
whole subject of atomic radiation and
detection in easy-to-understand lan-
pguage. You'll want this book. 200 pages,

514x814”; illustrated.
$300

ORDER
TODAY

ORDER ADR-1
Only
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t

: Order from your Parts Jobber today, or
1 write to Howard W. Sams & Co., inc,,

] 2205 E. 46th St., Indianapolis 5, Ind.
]

1

1
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]

1
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]

1

]

]

}

enclosed.

My {check) (money order) for $..........

Send ....einann copylies} of ""Atomic Radiation De-
tection & Measurement” (ADR-1, $3.00)

science and its applications, together with |

scription and operation of many types now |

@rrespondence

THOSE ITORN TYPE SPEAKERS

Dear Editor:

We think it is only fair to correct
some of the assumptions made regard-
ing the Frazier-May horn in “Horn
Type Speaker Systems” in yvour April
issue.

1. The only thing referred to as a
revolutionary concept in our literature
is our damping. Tested in an anechoic
chamber, it was found that at a sound
pressure level of 104 db at a distance
of 1 meter from the horn bell, the total
harmonie distortion at 100 eycles was
1.65%. The second harmonic accounted
for 1.5¢% of that. Above 200 c¢ycles, the
harmonic distortion dropped to 0.8¢,
all of which was second harmonie. Our
damping formula takes into considera-
tion the horn throat with respect to
the actual horn bell, the volume of air
between the cone and the throat and
the volume of inert air in the back
chamber. Fiberglas is used in the
chamber because it seems to be the best
agent for absorbing back radiation.

2. The horn is not an accident—it
is computed on the basis of a 50-cvele
rate of taper. It is a series of straight-
sided sections of a true exponential
horn, short enough that the deviation
from the true exponential curve is very
slight except in the final section which
deviates approximately 1% inch from
the true 50-cycle taper rate. The six
dividing fins mentioned are all in the
outer section of the horn and their
displacement is allowed for in the total
air mass. Mr. Augspurger evidently
missed the four additional fins set
diagonally at the first horn. The spacers
mentioned are used, not as a bridge
from one section to another, but for
stiffening the walls to cut down res-
onance. There is a remarkably small
amount of “talk” from the cabinet it-
self.

When the stiffness of the material
used with its present spacers is con-
sidered, we believe if you make a true
analysis you will find no acoustic short
circuit at all. The material is broken
up in such a manner acoustically that
any resonance would be of a higher
frequency than is transmitted by the
woofer. Several years ago we used
standoff bushings in the manner sug-
gested in your article and found they
did not kill the resonance in the horn
sections; therefore great portions of
the frequency spectrum were cancelled.

3. We realize the bell opening of
our model 8-50 is a far cry from
optimum at extremely low frequencies.

www.americanradiohistorv.com

OPENS and CLOSES
YOUR GARAGE DOOR

Press A Button
On The Dosh

_ B =
' OPEN AND CLOSE FROM
YOUR OWN CAR

Everyone can afford this
modern convenience!

*-It's really simple to install . . .
one man can do it easily!

* Takes just an afternoon with
common hand tools; no soldering.

* Complete instructions assure
professional- type installation.

Availoble from electronic parts distributors
Hlustrated literature upon request

®
? 'P 4727 N. DAMEN AVE
Ouma, [OWERSOMPANY (iicaco 25, Itt

Manufacturers of electronic equipment since 1928
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Youlurn'vice TV Sets Quickly
by Practicing at Home in Spare Time

All Equipment Included
at One Low Price.

Easy Monthly Payments.

Training includes 17 inch picture tube,
all other tubes and components to
build Oscilloscope, Signal Generator,
HF Probe and a complete TV Receiver.
You build equipment and use it to
fearn time saving, professional TV
servicing techniques. It’s the practical
way. Every circuit, every experiment,
has a definite training purpose.

JULY, 1955

If you have some knowledge of Radio-
TV fundamentals or Radio shop exper-
ience but realize you need more knowledge
to get ahead faster, this new, all-purpose
training is for you. It is 100% learn-by-
doing; planned to give you the professional
training and knowledge you need to
diagnose TV receiver trouble quickly and
expertly. You learn the causes of defects
—audio and video—and how to fix them
profitably and properly.

You get actual experience aligning TV
receivers, isolating complaints from scope
patterns, eliminating interference, using
germanium crystals to rectify the TV pic-
ture signal, adjusting the ion trap and
hundreds of other valuable Professional
techniques.

In a few short months of NRI directed
training at home you will gain knowledge
of time saving techniques that would take
years of ordmary on-the- ]Ob expenence

' COUPON BRINGS

We’ re Looking
for"; Fellows
who Want to he
Top Moneymakers
" in TV Servicing

\\ We invite you to find out about our new,
all-practice, professional TV training

Basic Training Applies to
ALL Makes and Models

This Professional TV Servicing Course
gives you practical training that helps you
understand why and how a TV receiver
operates. Basic training applies to all
makes and models, helps you quickly
understand new developments.

UHF and Color Creating

Growing Opportunities
If you want to go places in TV servicing,
we invite you to find out what you get,
what you practice, what you learn from
NRI’s new course in Professional Tele-
vision Servicing. See pictures of equip-
ment we supply. Read what you practice.
Judge for yourself whether this training
will further your ambition to reach the
top. Mail the coupon now. There is no
obligation. National Radio Institute, Dept.
S5GFT, Washington 9, D.C. Established

over 40 years.

' BOOK

l--_——_—-————— - G WU WNS TR SR e
National Radio Institute, Dept. SGFT,
16th and U Sts., Washington 9, D.C.

Please send me FREE copy of “How to Reach the Top in TV Servie-
ing.” I understand no salesman will call.

NOT FOR
BEGINNERS

g [ Y g e g
TRy T\’ Address ....ooociieiiicies
Ssvac,NG .
ity...

. Zone... . State...
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Replace those
played out units
with “SAFE CENTERS” o

RADIO \
RECEPTOR _ »

NN

There’s a complete range of standard sizes and
types for every radio and TV replacement need.
Insist on RRco. rectifiers when you order from
your parts jobber,

Semiconductor Division

RADIO RECEPTOR COMPANY, INC.

In Radio and Electronics Since 1922
SALES OFFICE: 251 WEST 19th STREET, NEW YORK 11
WAtkins 4-3633 » Factories in Brooklyn, N. Y.

Really

Reliable

SELENIUM RECTIFIERS » GERMANIUM TRANSISTORS <+ GERMANIUM AND SILICON DIODES
DIELECTRIC HEATING GENERATORS AND PRESSES o COMMUNICATIONS, RADAR AND NAVIGATION EQUIPMENT
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| Its efficiency is 10 db higher

CORRESPONDENCE (Continued)

So we do not reproduce 30-cycle funda-
mental tones. Neither does a symphony
unless someone has smuggled in a pipe
organ with a few 16-foot or longer
Bourdon pipes.

4. The thing (which you did not
mention) that we think is the greatest
attribute in our speakers is the fact
that we leave the midrange in the
spectrum rather than design for the
“boom-boom, tweet, tweet” school. We
think this is probably more apparent
on speech, vocals and on music of per-
cussive qualities where intermodulation
distortion and hangover can and do
louse up the performance of many
higher-priced speakers.

5. You have neglected to mention
the importance of damping and of cone
breakup. We have found through more
than 20 vears of experimenting that
recovery time from the drive of the
cone in either direction is all-important
in the ability to handle steep wave-
fronts without mushiness. We have
determined that this can be done suc-
cessfully only when both the front and
back of the radiator have equal loads.

6. We would appreciate an explana-
tion of the so-called paradox that our
unit does not operate as a horn. The
low-frequency driver unit used (driven
with 1 watt of electrical energy) pro-
duces a maximum sound level of approx-
imately 94 db in a dead box with more
than 4 cubic feet of air behind it or
in a conventional type ported cabinet.
in the
Frazier-May enclosure. This has all
the indications of the efficiency of the
exponential horn down to its bell cutoff
frequency, which due to small size is
fairly high but a great deal lower than
the actual 209 square inches net air
space in the horn bell.

J. A. FrRAZIER
International FElectronics Corporation
Dallas, Tex.

REPLY TO THE ABOVE

At Mr. Frazier’s request, the above
letter was forwarded to Mr. Augspurger
for his comment and reply:

Dear Editor:

In reply to Mr. Frazier’s letter, per-
mit me to emphasize that both of us
agree that his small horn sounds pretty
good. The question seems to be: Does
the Frazier-May model 8-50 operate as
a true horn or not?

I admit that I erred as to the fre-
quency range of a symphony orchestra.
I’ll even be happy to class a 50-12,000-
cycle system in the ultra-fidelity class
if its response is really uniform over
that range. But if the Frazier-May is
operating as a theoretical horn, its
dimensions are such that it will become
a tuned column below 100 cycles or so.
Such a tuned column has the aural
qualities of an organ pipe or a tuba
and couldn’t be used as a reproducing
instrument without additional acoustic
tricks to smooth out the response curve.
My argument is simply that since the
8-50 sounds reasonably balanced in the
bass range, factors other than true horn

RADIO-ELECTRONICS
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Low-Cost Test Instrument Kits

Lab Precision Quality...Easiest-to-Assemble Money-Saving Instruments

The greatest value anywhere for your test instrument dollar! Here's more
for your money in accuracy, dependability, versatility and professional styling.
Here’s the last word in easy-to-build convenience. Instruction manuals
are a marvel of simplicity for quick assembly without guesswork.
You need only a screwdriver, soldering iron and pliers—and
you're ready to build these top-quality instruments!

Expertly engineered, low-
cost tube tester. Tests 4, 5,
6 and 7-pin large, regular
and miniature types, octals,
loctals, 9-pin miniatures,
pilot lamps. Tests cover
new 600 ma. series - string
types. Checks for emission,
shorts, open elements,
heater continuity. 414" meter with ““Good-Replace” scale.
Fast-operating roll chart. Universal socket pin selectors to
test tubes with new base arrangements. Blank socket for
future use. Choice of 14 fil. voltages from .75 to 117 v. In-
cludes all parts, dark green metal case, gray panel, wire,
solder. 9 x 4 x 10”. For 110-120 v., 50-60 cy. AC. 14 lbs.
83 FX 143. Knight Tube Tester Kit. Only ..$29.75
83 FX 142. As above but in fabrikoid covered portable
case, 614 x 1414 x 1014". Shpg. wt., 15 lbs. Only. .$34.75
83 F 14)1. TV Picture Tube Testing Adapter. Only..$3.75

New Knight Signal Tracer Kit

Ideal for visual and audible signal
tracing of RF, IF, video and audio
circuits —at less than the cost of
an audio signal tracer alone. High-
est usable gain: “‘magic eye” with
calibrated attenuators permits
stage by stage gain measurements.
4" PM speaker. With RF probe for
checking all stages; includes audio
probe tip. Noise test provision.
Built-in wattmeter calibrated 25 to 1000 watts. With gray
and green metal case (7 x 10 x 5”), all parts, tubes, probes,
precut leads, solder. For 105-125 v., 50-60 cy. AC. 13 lbs.
83 F 135. Knight Signal Tracer Kit. Only ... .. .... $24.50

New Knight VOM Kit

Quality 20,000 ohm/volt VOM with
414" meter; + 29, full scale accuracy;
19, multipliers; single switch selects:
6 DC ranges—0.2.5-10-50-250-1000-
5000 at 20,00 ohms/volt; 6 AC ranges
—0.25-10-50-250-1000-5000 at 5000
ohms/volt; 3 resistance ranges—
0-2000-200,000 ohms and 0-200 meg.
4 DC current ranges—0-10-100 ma.
and 0-1-10 amps. Complete with bake-
lite case (634 x 514 x 334"), all parts,
4’testleads, batteries, wireand solder.
83 F 140. Knight VOM Kit. Only............... $26.50

New Knight Tube TesterKit

FREE Supplement No. 148

New Knight RF Signal Generator Kit

Provides modulated or unmodu-
lated RF output on long wave,
broadcast, short wave, FM and
TV frequencies. Ideal for use with
VTVM for aligning RF and IF
sections of radio and TV sets;
use with sweep generator as TV
marker generator. Delivers audio
: output for troubleshooting all
audio stages. RF output: 160 kc to 110 mc on fundamen-
tals; useful harmonic output to 220 mc; modulated at 400
cycles; with jack permitting modulation by external gen-
erator. Rated RF output 100,000 mv or greater. Max.
audio output, 10 volts. Complete with green metal case
(7 x 10 x 5") and gray panel, tubes, all parts, pre-wound
coils, wire and solder. For 110-120 v., 50-60 cy. AC. 10 lbs.
83 F 145. Knight RF Signal Generator Kit. Only..$19.75

New Knight Audio Generator Kit

Ideal audio frequency source for
checking audio circuits and
speaker response; fine for Hi-Fi
testing. Frequency range: 20 cps
to 1 mc in 5 ranges. Output volt-
age: 10 volts to high imp., + 1db
to 200 kc. Generator imp., 600
ohms. Less than .25 %, distortion

g from 100 cps through the audible
range; less than 19, when driving 600 ohm load at maxi-
mum output. Continuously variable step-attenuated out-
put. Complete with green and gray metal case (814 x 11 x
714"), all parts, tubes, precut leads and solder. 17 lbs.
83 FX 137. Knight Audio Generator Kit. Only....$31.50

Send

10¢

How To Bulld
5 the i
vom

GET THE PROOF OF KNIGHT QUALITY

Send for complete construction manuals
4\( See for yourself the exceptional quality and super-

y value represented in Knight Test Instrument Kits. See
why KNIGHT offers you more for your money in de-
pendability, precision quality and versatility.

38 K 165. Knight Tube Tester Kit Construction Manual.
38 K 170. Knight Signal Tracer Kit Construction Manval.
38 K 168. Knight YOM Kit Construction Manual.

38 K 166. Knight Signal Generator Kit Manual.
| 38 K 169. Knight Audio Generator Kit Manual.

~——— | Order any of the above construction manuals.
Each only.coeeaeennns YT nononoodboooo 10¢

ALLIED RADIO CORP., Dept. 2-G-5
100 N. Western Ave., Chicago 80, il

JuLry,

1955

Send for our latest 56-Page Sup-
plement featuring new releases
and special values. Make your
selections at ALLIED from the
world's largest stocks of tubes,
parts, test instruments, Hi-Fi audio
equipment, Amateur gear, indus-
trial components—everything in
electronics at lowest prices.

ALLIED RADIO

[J Send FREE Supplement No. 148
[J Ship the following KNIGHT Kits

[J Send construction manuals covering the following

kits:
Amount Enclosed $
Name
Address
City Zone State
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metal-cased

_MULTIMETE!

Pr—
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POCKET SIZE WITH A 47" LENGTH SCALE
an instrument of PERMANENT ACCURACY

in a case that WON'T BREAK
J AC CURRENT RANGES

v SEPARATE RANGE & FUNCTION SWITCHES
¢ SIMPLICITY . . . ONLY 2 JACKS

o EASY-TO-READ, LARGE 4 COLOR SCALES
v 43 UNDUPLICATED RANGES

v MAGNETIC SHIELDING

3% DC, 4°, AC PERMANENT ACCURACY

Accessories Available

GENUINE LEATHER CARRYING CASE $5.95 PANEL MOUNTING ADAPTER $1.50

‘ ""555" MULTIMETER
39 95 complete with probes and batteries
(] at your PARTS DISTRIBUTOR

PHAOSTRON COMPANY 151 PASADENA AVE., SOUTR PASADENA, CALIF. US.A,
16
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CORRESPONDENCE (Continued)
loading must be entering into the act.

As to the question of the “sounding
board effect.” I may have overempha-
sized the tonal coloring effects of wooden
panels, but I have heard identical de-
signs built of both plywood and con-
crete and there is a noticeable improve-
ment with ceramic construction.

My objection to the word “revolu-
tionary” is one of semantics and not
physies. I still don’t see how the normal
calculation of proper backwave volume
puts a design into the “revolutionary”
category. Mr. Frazier makes a great
deal of this point, assuring us that
special damping techniques are neces-
sary if the driver is to effectively handle
steep wave fronts. Damping is neces-
sary to prevent “ringing” effects, but
the damping is theoretically provided
by the resistive loading of the horn and
it is hard to see how this could be
“equal” to the capacitative loading of
the backwave chamber except for a
narrow band of frequencies.

In conclusion we come to the word
“accidental” which has caused Mr.
Frazier some understandably ruffled
feelings. I meant to imply that good
acoustic design is still largely a “cut
and try” proposition in spite of all the
excellent theovetical work which is
gradually accumulating. 1 meant “acci-
dental” in the sense of being opposed to
pure paperwork design, not the idea of,
“By George, this wastebasket with the
speaker in the bottom sounds pretty
good. Quick, take out a patent on a
revolutionary new speaker system!”

I hope that this clears up my com-
ments on the Frazier-May horn. [
apologize to Mr. Frazier for the choice
of the word ‘“‘accidental,” but my re-
action to the 8-50 “by ear” is honest,
if personal, and will have to remain.

GEORGE L. AUGSPURGER

YOIGT AND LOWTHER
Dear Editor:
I am very disappointed indeed that
in the article by George L. Augspurger
in your May issue once again the confu-

| sion exists in mentioning the name of

P. G. A. H. Voigt in the development
of Lowther drive units. Nothing is
further from the truth than this state-
ment. The Voigt patent of the twin
cone had already expired when we de-
veloped our P.M. 2 diaphragm used in
conjunction with a magnet system for
which 1 hold all rights and patents.

I should be most grateful therefore
if you could find space to correct *he
statement that Mr. Voigt had any
connection in the development of either
our loudspeaker driver units or horns.
The only point is the Voigt corner
horn which is no concern of mine what-
soever and as I pointed out in my
previous letter does not exist any more.
It is a fact however that in this country
many of our P.M. 2 and P.M. 4 units
are working in many of these horns.

I think your articles on horn type
loudspeakers are excellent and neces-
sary, and I look forward to others.

DonALDp M. CHASE
Bromley, Kent, England
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towers in hot-dipped galvanized finish— quired tor installing 50° Complete with guy rings and
the most durahle and permanent coating =Tl tower! necessary erection parts. In 20,
of all! What a sales feature for you! 30, 40 and 50 ft. sizes. Bases
- - = and ground mounts available.

and a complete line of ROHN accessories —a// galvanized
t rar i
{  ROOF Nl— mast

MOUNT /il\); BASES

PEAK
ROOF
MOUNT

'N TV

TUBING

f=

Heavy duty for quick, secure
mounting of tower to top of peak
roof. Flanges hinged, fastened to
roof with 2 lag screws in cach
flange.

3 ":-%' PEAK and
n WALL
<212 MOUNTS

For mounting of mast or pole to
roof or wall. Heavy-duty steel.
Variable sizes. Models for most
cvery need.

—d |

For all types flat surfaces. 3-1"
solid steel projections permit first
scection of tower to be mounted
dircctly on roof mount by insert.
ing usual %" bolts.

o

* DRIVE-IN
-, BASE

Set on top of ground... 3-4’
drive rods driven through base
into ground. First tower section
secured to rods with single bolt
in each leg. Instant erection.

Complete line of telescoping mast
bases for every requirement, ac-
commodating masts from 17-24%"
diameter. Also available—drive-
in mast bases.

SERVICE
TABLE

Perfect answer for television serv-
icing. display and storage. Truly
one of the tinest of its kind in
cconomy price range.

i

Heavy.duty. hot-dipped galvan.
ized steel tubing. Machined 1o
perfection. Extra sturdy joints
slotted for full, perfect coupling.

ALSO AVAILABLE

Rotator posts for mounting rota.
tor to tower; House Brackets;
Guying Brackets; UHF Side Arm
Mounts; Mounts for Additional
Antennae on a Tower; Erection
Fixtures; Guy Rings; Installation
Accessories; and dozens of other
items!

N Designed and Manutactured Exclusively by
For complete catalog and prices, ’
see vour authorized Rohn Kepre- d”u acturzn Om an
sv:m::;iu or Distributor; or write
or wire direct. Dept, RE 116 Lim(’StOﬂe, Bellevue Peoria, Illinois
JULY, 1955 17
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Raytheon’s Microwave and
Power Tube Plant No. 1
Waltham, Mass.

Raytheon’s Raceivirg Tube ?Bnt
‘No. | — Newtcn, MMass.

LEADS THE WAY
In TUBES and SEMICONDUCTORS

Here are a few reasons why:

RAYTHEON employs 18,000 people. Approximately 10,000 of them work in
Raytheon’s modern tube and semiconductor manufacturing plants.

RAYTHEON has more than 1,000,000 square feet devoted exclusively to the
manufacture of Raytheon quality tubes and semiconductors.

RAYTHEON employs over 500 engineers and scientists who work exclusively
in the electron tube and semiconductor fields.

RAYTHEON has had 33 years’experience in the manufacture of electron tubes.

RAYTHEON has made tubes of every type of construction — Standard Glass,
“G", GT, Bantal, Lock In, Metal, Miniature and Subminiature Tubes.

RAYTHEON Receiving and Cathode Ray Tube Operations have produced
more than a third of a billion tubes and semiconductors.

RAYTHEON perfected the first practical rectifier tube types (BA and BH)
to eliminate the need for *“B” batteries to operate home radios. This revo-
lutionized the design of home radio sets. Raytheon later developed the cold
cathode rectifier tube for auto radios and has produced more of these tubes
than all other companies combined.

RAYTHEON developed the famous 4-pillar construction that strengthened
internal structure resulting in sturdier tube design.

i ¥l RAYTHEON developed and was first to mass-produce the octal button stem
Pastheon's esearcy Center receiving tube — today’s most imitated construction for premium TV per-
Waltharn, IVacs. formance. Raytheon was first to make millions of these tubes as far back as
il 1946. These tubes featured a planar button stem and 8 straight leads
(8-pillar) which go directly into a standard octal base. Raytheon’s Patent
Numbers 2310237, 2321600 and 2340879 apply to this invention.

Raytheon's Cathode Ray Tube Plant

Raytheon's Semiconductor Plant No. 2 1 Quincy, Mass.
and Raytheon’s Special Tube Plant No. 2
Boston, Mass.

18 RADIO-ELECTRONICS
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LEN paves,

RAYTHEON developed and first mass-produced subminiature tubes for the
hearing aid industry — the forerunners of the {use tubes which made paos-

sible the famous proximity fuses of World War [I. There are more com- Raytheon’s Semicorductor Fla
mercial Raytheon subminiature tubes in use today than all other makes ) Newton, Mass, j
combined. (Being Assigned to Semiconductor
Division starting Cec. 1, 1935)

RAYTHEON developed a method of mass producing magnetrons (the power
tube that is the heart of radar) early in World War 11, that broke a serious
bottleneck, and continues to produce more magnetrons than all other manu-
facturers combined.

RAYTHEON is the largest producer of klystrons and has manufactured more
than all other companies combined.

RAYTHEON was the first commercial producer of Transistors — the “‘mighty
mite” — a Raytheon achievement that revolutionized the hearing aid in-
dustry.

RAYTHEON first commercially produced fusion-alloy RF Transistors, expected
to revolutionize the portable radio, auto radio and computer industries.

RAYTHEON has produced many more transistors than all other manu-
facturers combined — nearly 2,000,000 in use.

TODAY, RAYTHEON makes Receiving and Picture Tubes, Reliable Miniatu[e
and Subminiature Tubes, Semiconductor Diodes and Transistors, Nucleonic
Tubes and Microwave Tubes.

These facis and figures show why you can use Raytheon Television and Radio
Tubes with complete confidence that they are Right . . . for Sound and Sight
— Right for you and your customers, 100.

Raytheon's Microwave md
Power Tube Plant No. 2 -
Waltham, Mass.

A Company second to none in

Excellornce ire Eleclronics RAYTH [0"

RAYTHEON MANUFACTURING COMPANY
Receiving and Cathode Ray Tube Operations
Newton, Mass. « Chicago, lll, « Atlanta, Ga. « Los Angeles, Calif.

-

Raytheoar's Special Tube Plant No. 1
Newton, Mass.

JULY, 1955 19
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IN-|RONI

LOW COST
TV TEST
INSTRUMENTS

Buy Now for BL. & WH. Service
|—and be ready for COLOR

COMPATIBLE FOR

COLOR

and

BLACK AND WHITE

CHECK THESE FEATURES!

v/ COMPATIBLE ADVANCED DESIGN PREVENTS OBSOLESCENCE,

v/ LOW COST WITH HIGH QUALITY.

+/ PORTABILITY.

+/ STANDARD WARRANTY ON ALL INSTRUMENTS,

SEE YOUR PARTS JOBBER! WRITE TODAY FOR LITERATURE!

) WHITE-DOT and
LINEARITY GENERATOR

) COLOR CONVERGENCE —

A must on every color service call =
gives large and small white dots,

" P> BLACK & WHITE — Lincarity &

picture size adjustments,

Model 160 $7995

o Y
WRITE 00T- lINEAl!IIY GENERATOR

BLACK & WHITE

" RAINBOW GENERATOR

=T This Color Pattern Generator produces
RMNBO‘\L&EEO New Linear Phase Sweep for faster
- color TV servicing.

D> APPLICATIONS:

* All chroma circuit tests.
® Color demod. phase alignment,
® Color gain adjustments.

$4995

Model 150 ® Matrix test and alignment,
PATENT PENDING ® 3.58 mc traps and coils.

SWEEP CIRCUIT ANALYZER
NEW!

tester — takes the guesswork out of

sweep circuit troubleshooting.

P TWO INSTRUMENTS IN
ONE

1. Horizontal and vertical sawtooth

x
‘ D —

i -DUNANIC sw:?c(\ncult ANALYZER
i ‘u\ AT L 4y

| [T, cpum 1 \:w

P ——

The complete sweep circuit

for signal substitution. (15KC and Model 820
60 CPS.) $5995
2. Complete flyback and yoke
BLACK & WHITE
testers.

FLYBACK and YOKE 'I'ES'I'ER

NEW ! sensitive circuit checks one turn ,———_-__-—__ ok, == |
shorts in yokes as well as xfmrs. FLYBACK wm’“'“
P Oscillating neon indicator more sen-
sitive than a meter.
P Advanced design also tests color
yokes and xfmrs.
P Saves time with fast test of —

m——

Moael 810

$2995

® Flyback transformers
¢ Deflection yokes
® Bypass and electrolytic condensers

¢ Continuity of coils, xfmrs BLACK & WHITE

COMPATIBLE FIELD STRENGTH METER
VHF and UHF

NEW! Here is the FSM that won't be
made obsolete by color TV

i e M e
[ NPT TIEL SiREReTR weres

For good antenna installations {color
cr bl. & wh.) YOU NEED;

1. Microvolt testing

2. Bandwidth testing
FEATURES:

P Tests for color performance on ane

Modet 330

tenna installations. $12995
Tests for bandwidth for better bl, &

wh. pictures.

COLOR OR

>
P> Reads microvolts directly on 5 scales.
» BLACK & WHITE

Channels 2-13; extra coils available
for UHF channels.

COMPATIBLE CRYSTAL CALIBRATOR

NEW! crystal controlled generator
and crystal tester

FOR:

P> Color and bl, & wh, servicing
P Labs and factories

P Amateurs and experimenters
FEATURES:

P Accurate 3.579545MC color sub-
carrier standard, factory calibrated
(erystal supplied).

P Three external crystals* and a crys- Mode! 120
tal switch permit quick selection of
precise frequencies.
APPLICATIONS: $5995
* 3.579545MC color oscillator align-
ment.
* Crystal tester. FOR
* RF and IF marker and calibrator.® COLOR OR
* Color TV 3.58MC generator. BLACK & WHITE
* Microsecond time marker for

scopes.” *These crystals available extra

WlNSTON ELECTRONICS, INCore.rss, 4312 main 1, phitdephia 27, Pa.

RADIO-ELECTRONICS
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Weak TV Pictures?

Replace Your

37 \ < P
B > L e NS

The weather’s warmer! Days are longer! This is
the time of year ta go after that gold mine in your
own backyard: the replacement of the antennas in
your area that are damaged, worn, and obsolete.

Channel Master’s RAINBOW is the favorite replace-
ment antenna of America’s TV installatior men —
and here’s why:

There’s a RAINBOW model for every installation
-.. for every signal area ... for every budges.

NEW! Regardless of competitive claims—Channe} Master’s
Narrow-space ’S RAINBOW antennas are still the most powerful
kinat! antenna series available today! Advanced engineer-
stacking: ing and the exclusive Tri-Pole make the difference!

Channel Master’s
RAINBOY an

SUPER RAINBO

can now be stacked
only 60" apart. These
new, extremely effi-
cient, 2-stage, impe-
dance-matching stack-

profit

Featuring the fastest and sirongest of all preassem-
blies: trigger-fast “Snap-Lock™ action, Channel
Master’s fabulous preassembly that snaps open,
Jocks open, without hardware or tightening.

All-aluminum eonstruction. Rugged, durable, rein-
forced at all siress points.

weather!

ing rods permit easier
installations with an
absolute minimum
sacrifice of gain.
model ne. 331.7

Today’s greatest all-channel antenna
value — bar none!

Champizn Rcimbow
338 sermee
Supet Rainbaw
33" serms A
X Poret Ne. 7.691,230
Challenger Reinbow Other Petants Perding
332 series Capyright 1955, Chownel Moster Corp.

CEANNEL MASTER corp. U\ MW Wi

KLY 7

’

% 3 FLtEmyItes, mov. th d ' _‘“ . K t n t
s e et ot i e ideal replacement anteana
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you can't argue with acceptance

the most
complete
line

100%,

¥ ) of twist mount
lectrolytic capacitors

Better than any claims we could make is the unquali-
fied and enthusiastic acceptance by engineers and
servicemen alike. These are some of the features on
which this acceptance is based:

® Aluminum containers provide maximum
protection against moisture.

® Low leakage, long shelf life.
® Designed for 85° C. operation.

® Complete with metal and bakelite
mounting plates.

® Easy to mount.

Time “a%ed means money. Ask
your Pytamid jobber about
the time saving serviceman’s
wrench for locki locki . . . .
thleelx:founotin;cez::sg:{ 3;\12;1:3% Pyramid capacitors are listed in Sams’ Photofacts
twist mounts, :

® Extremely compact—yet highly dependable.

~
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L.C lone, BS., MA.
Peesident, Radio-Tele vision
Training Associotion.
Executive Director, Pierce
School of Radio & Television.

THREE COURSES TO TRAIN YOU
FOR THE JOB YOU WANT

RADIO-FM-TELEVISION TECHNICIAN W :
COURSE — No previous experience necessary. You : ﬂ

learn by practicing with the professional equipment -
s‘a““

| send you. Many of my groduates now have good '
paying technician jobs with such firms as RCA, NBC-TV, | SRW L B
g ows ;
g MA" -~

Dumont TV and numerous other TV Studios and plants.

FM-TV TECHNICIAN COURSE — Previous
fraining or experience in radio required. You can save
months of time if you have previous Armed Forces or
civilion radio experience! Train at home with kits of
parts, plus equipment to build BIG SCREEN TV RECEIVER.
ALL FURNISHED AT NO EXTRA (OST!

EXTRA TRAINING IN NEW YORK CITY AT NO ADDITIQ
COST — After you finish your home study training in either of these two
courses, you get two weeks, 50 hours, of intensive Luboratory work on modern
electronic equipment at our associate school in New York City, Pierce School of
Radio & Television. THIS EXTRA TRAINING IS YOURS AT NO EXTRA COST
WHATSOEVER. My courses are complete without this extra training, but it gives
you added opportunity for review and practice.

TV_CAMERAMAN AND STUDIO TECHNICIAN COURSE — Ad-
vonced training for men with radio or TV training or experience. | train you
ot home for an exciting high pay job as the man behind the TV camera.

My School fully approved to train Veterans, under new
Korean G. l. Bill. Write discharge date on coupon.

EARN WHILE YOU LEARN — Almost from the very start you can earn
extra money while learning by repairing Radio-TV sets for friends and neighbors.
Many of my students earn up to $25 o week . . . pay for their entire training
from spare time earnings . . . start their own profitable service business.

FREE FCC COACHING COURSE — Important for BETTER PAY JOBS
requiring. FCC License. You get this training AT NO EXTRA COST. Top TV jobs go
to FCC-licensed technicians.

do ¥

With the equipment 1 send you as part of your course
you BUILD and KEEP o professionol GIANT SCREEN TV
RECEIVER complete with big picture tube (takes any
size up to 2%-inch) . . . also o Super-Het Radio Receiver,
AF-RF Signal Generotor, Combination Voltmeter-Ammeter-
Ohmmeter, (-W Telephone Transmitter, Public Address
System, AC-DC Power Supply. Everything supplied, includ-
ing all tubes. My practicol, easy-to-understand lessons
have brought success to hundreds of men. You, too, can
% train for a better-paying job or set up a business

Public Address

Syste
, of your own if you act NOW! ¢ :‘
Super-Het ¥ & ¥ ¥ I
‘Radic Receiver - i : a’. ‘ ;
-} > ¥/

T

¥ RF Signol

Combination Voltmeter-
Generator

Ammeter-Ohmmeter

Badw l TR T .naununq umwﬁm

52 EAST 19th STREET e NEW YORK 3, N. Y.
Licensed by the Stote of New York ® Approved for Veteron Troining

1955

W Tebephone I
Fronsmiltes

JuLy,

www americanradiohistorv com

A troining
:v?me the skl
ond know-how 10
ke work } fove
pest and enioy bel-
yer things 0 11e-

Harold Gimie?

Frint, Michigan

1 know | would
not have achieved
this progress if it
weren't fof the
help and qmdunce
trom RITA
Edward Breoult
Chiet Rodar Operatol
tational Guard
Central Falls, R 1.

MAIL THIS COUPON T

[ B N N
Dept. R-7 l

- .
Mr. teonard €. tame, Prosident

RADIO-TELEVISION TRAINING ASSOCIATION
52 Eost Y9th Steeet, New York 3, N. Y.

Deor Mr. lone: Moil me your NEW FREE BOOK, FREE SAMPLE UESSON, cod
FREE o0ids thot will show me how 1 con moke BIC MONEY IN TELEVISION I.
ondersiand 1 om under no obligation end na solesman wiit coll, o

l (PLEASE PRINT PLAINLY) I

l Nome, Age. I

Address, I

Ciry. Zone, Stote. l

| AM INTERESTED IN: y t

I [ Rodio-FH-TY Technician Course VETERANS! l
B [ F4-T¥ Tuchnicior. Course Write Alsoharas date

LT3 3V Comeroman B Studio Techaicion Course

NO SALESMAN WILL CALL!
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America’s Most Dependable Rotator

now it Nt Sl ...

GVt/?-aL&E: i 27 BROEGE
' : MARBLE

DECORATORS'
(] 134

available in four
glorious colors ...

TRIO, manufacturer of the “Aristocrat”,
has set the pace in the design of a rotator con-
trol unit as beautiful as it is functional. Its
sleek, unbroken lincs are unmarred by switches
or knobs and only the handsome, lighted dial
identifies it as a rotator control unit.

FACTORY
ATTACHED AND
TESTED CABLE

Every TRIO rotator is now supplied with
either 65’ or 90’ control cable factory attached
and ready for easier, faster installation. Each
unit is bench-tested with its control cable, thus
assuring trouble-free performance. These are fea-
tures that servicemen like and appreciate!

Switch and directional control Ned=
are located at top rear of case | e=\)\] &
for handy finger-tip operation.

A new TRIO plan enables the dealer to
carry a complete line of the various colored
cases without substantially increasing inven-
tory costs. Thus the home-maker has choice
of colors, even as late as the time of installa-
tion, because it takes only a moment to change
the “works” from one case to another.

R Copyright 1955 by TRIO MANUFACTURING CO.
THE TRIO 7 Only rotator with 2 /ll
year warranty.
ee b2 Vi
- '}
AR]ST‘]CRAT # Only rotator with con- EXAT &
...CULMINATION OF trol cases available in ,f .'l s
SIX YEARS RESEARCH four glorious colors. &

AND PRODUCTION

’

MHanwfacturing b
s. Wrile FOR ILLUSTRATED, FOUR COLOR BROCHURE

GRIGGSVILLE, ILLINOIS \

XFORT SALES DIV., SCHEEL INTERWATIONAL INC.,
4237 N. Lincoln Ave., Chicago, U.S.A, Cable Address: HARSCHEEL

24 RADIO-ELECTRONICS
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Black 2” long; also red, ivory, etc.

No.1171

G-C TV 6-C SCRATCH
LINE SEAL REPAIR KIT

Prevents corrosion on wires, etc. Remove cahinet scratches.

No. 17-2 NET $0.39 No. 915 NET $0.99

e

\:.SI\‘ ==

"‘._‘:g;q; ' Egl |
6-C RUBBER 6-C MAG-NETIK
GROMMETS HEAD CLEANER

Box of 15 assorted grommets. Remaove oxide from tape heads.

No.H025-F NET$0.30  No. 53-1 NET $0.51

. GENERAL
/%7
/ 7
\/

6-C GLO-BAR
THERMISTORS

Resistors for series heater tubes,

No. 9135 NET $1.44

G-C STREAMLINE
POINTER

G-C AC-DC INDOOR
ANTENNA WIRE

Flexible copper; insulated.

NET $0.25 No. 840 NET $0.27
ﬁ ti‘ ﬁ-\s

- A
‘2 PRINTES i
REPAIR l(,un

G-C PRINTED CIRCUIT REPAIR KIT

Contains Silver Print, Silicone Resin, Solvent and ail tools.

G-C REAR SPEAKER
BAFFLE KIT

Has 3-way switch. bronze grille.

No. 9180 NET $2.70
-

6-C CARBON-X
Quiet noisy carbon volume
controls.

No. 1205 NET $0.72 No. 126-2 KET $0.39

ol For These
RADIO-TV
SERVICE AIDS

CEMENT

G-C SPAGHETTI

g |

6-C 7.5 OHM
FUSE RESISTOR CEMENT

For series-wired TV sets. Repairs cahinets, knobs. paneis.

No. 9207 KRET $0.33 No. 32-2 NET $0.51
os

G-C BAKELITE

L
G-C REK-0-DOPE

All-purpase recording lubricant.

No. 677

Jo.oal ?am ﬂaﬂé&z

6-C AUTO FUSE
INSULATOR SI.EEVES

Box of 16; 116" long x 1,7 |

No. H640-F NET $0 30

6-C COLOR CODING KIT

Includes 10 standard colors, brushes.

NET $1.29

G-C LiQUID
NON-SLIP

Prevent slipping on drive cables,

No. 1211 NET $0.21

G-C ASSORTED G-C FAHNESTOCK

ASSORTMENT SPACERS, BUSHINGS CLIPS
Variety of sizes and colors. Kit in jar; many chassis uses. Box of 12 assorted plated clips.
No. 551 NET $0.84 No. 6617 NET $0.51 No. H590-F NET $0.30

fo—
7
7,
7
7

G-C TV CORONA
DOPE

[Prevent corona shorts in TV sets.

No. 680 NET $5.85

G-C TELEVISION G-C NON-MAGNETIC

No. 47-2 NET $0.72

G-C ADJUSTABLE

G-C 300-O0HM
WALL PLATE

Brown plate and plug,

G-C WESTINGHOUSE
TV ALIGNER

Fits openings in West'hse coils.

FREE! send postcard for your big G-C CATALOG. {‘;-

ZG

GENERAL CEMENT MFG. CO.

G-C AUTO STATIC
CHASER KIT

Injector and tire static powder.

No. 5606 NET $1.65

)/g@

G-C SLUG
RETRIEVER TOOL

For Standard Coil tuner slugs.

No. 8595 NET $0.75 No. 9089 NET $0.54 No. 9096 NET $2.22

ALIGNING WRENCH

Socket 14" square; 6" long.

No. 5080 NET $0. SI

G-C 3-for-2

CHEMICAL SPECIAL
No. B-1 Pack of 3 NET $0.69

ALIGNER SHORTY

Tough, heat-treated beryllium. Adjusts from 115" to 2°

No. 9105 NET $0.75 No. 9090 NET $0.42

LIGHTNING
ARRESTORS

N o b

N

TELCO 6-PACK

910 Taylor Avenue ” ,,.; .

Rockford, Hiinois s

G-C SPRA-KLEEN
No. 8666 6-0z, can
NET $1.00

No. 8642-6P Pack of 6 NET $2.25

www . americanradiohistorv.com

GENERAL CEMENT
MANUFACTURING CUMPW!/

@@

TELCO HINGED

ROOF MOUNT
No. 9021 NET $1.17

’.\ )
\V
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He’s “fingerprinting”

a relay contact

Bell Laboratories microchemists have per-

fected an ingenious new technique for “finger-
printing” relay contacts, the tiny switches on
which a dial telephone system critically depends.

Using a portable test set, a chemist makes a
plastic print of a contact. On-the-spot examina-
tion of the print with a mieroscope and chemical
reagents quickly reveals the effects, if any, of
arcing, friction, dust or corrosive vapors. While
the chemist studies the print, urgently needed con-
tacts continue in service. Findings point the way
to improve relay performance.

@ Above, Bell Laboratoiiesdmicm- This is another example of how Bell Tele-
chemist applies plastic disc in _; i

heated clamp fo relay contact. phone Laboratories research helps to keep your
Q Imprint reveals centours of sur- telephone system the world’s best.

face and picks up contaminants,
if any. Part of portable test set is shown on
table. Contacts, shown in small sketches, are of
precious metal fusec to base metal.

Preparing disc for microscopic examination. On- A microscopic look at disc often provides lead to  Here the plastic disc has picked up microscopic
the-spot examination may reveal acid, alkali, sul- nature of troubfe. Unlike actual contact, print lint that insulates contact, stops current. (Picture
fur, soot or other polluting agents peculiar to can be examined with transmitted light and enlarged 200 times.) Traces of contaminants are
an area. high magnification. identified in microgram quantities. Inert plastic

resists test chemicals that would damage contact.

Bell Telephone Laboratories

Improving telephone service for America provides careers
for creative men in scientific and technical fields
26 RADIO-ELECTRONICS
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RCA INSTITUTES, INC.

A SERVICE OF RADIO CORPORATION of AMERICA

Become a top-notch television service technician
Now . . . RCA INSTITUTES offers modern TV KIT
with Comprehensive Television Servicing Course

START to build with a TV Kit developed by
one of America’s foremost radio-tv schools—
RCA Institutes. LEARN with simple step-
by-step instruction how to build a modern,
large-screen receiver. TEST each stage, as you
build, and see how it works. Learn how
‘““trouble-shooting’’ is applied. FINISH your
Home Study Course ready and able to service
all make and model sets!

Easy-to-follow instructions are planned and
prepared for you through the efforts of RCA
Institutes’ instructors, engineers at RCA
Laboratories, and training specialists of the
RCA Service Company.

®

350 WEST FOURTH STREET, NEW YORK I3, N.Y.

JULY,

1955

The RCA Institutes’ TV Kit utilizes up-to-date
ctrcuils tncluding:

° Synchm-Cuit_ie horizonlal automatic frequency
control circuil.

o Horizontal magnetic reaction scanning.
o Latest deflection circuils.

o FM sound discriminalor.

o High-gain, low-noise cascode tuner.

Join the many thousands who have been
successfully trained by RCA Institutes for a
good job (or business of their own) in tele-
vision servicing.

BASIC KNOWLEDGE OF RADIO NECESSARY

NO NEED FOR PREVIOUS TV TRAINING

FREE BOOKLET! MAIL COUPON NOW.

RCA INSTITUTES, INC., Home Study Dept. EK-7-55
350 West Fourth Street, New York 14, N.Y.

booklet on the TV Servicing Home Study Course
| understand no salesman will call.

Name:

With no obligation on my part, please send me a copy of your

and Kit.

(Please print)
Address:

Zone: State:

———————————y

City:

www americanradiohistorv com
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SPRAGUE
CERAMIKITS

Get these cabinets FREE with a
basic order of ceramic capacitors

® NOW . . . stock ceramics so you can find ’em when
you want ‘em . . . have your own neat and complete cabi-
net . . . at the cost of the capacitors alone.

@ Sprague has pre-stocked these handsome, blue, heavy-
gauge steel CERAMIKIT cabinets with its famous Cera-
Mite capacitors. Ratings and quantities are based on popu-
larity. No dogs! Stand-up indexes separate reusable
plastic boxes. Catalog numbers and ratings can be secn
at a glance.

® Whether you use many ceramics, or just a few, there’s
a Ceramikit sized and priced just right for you. Kit CK-2
is a two-drawer model holding 150 capacitors in 27 differ-
ent ratings. Kit CK-3 is a single-drawer unit holding 75
capacitors in 12 different ratings. Remember there’s not a
dog in either Ceramikit.

@ Kits interlock so You Can Build With Sprague as you
buy your Ceramikits. Use the extra cabinets for handy
indexed stocking of all your small parts.

@ See your distributor 10w about Ceramikits, or request
complete facts in Sheet M-711 from Sprague Products Co.,
81 Marshall St., North Adams, Massachusetts.

don’'t be vaguve .., . major in
g ]

Sprogue Products Co. is the Distributors' Division of the Sprogue Electric Co.
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If you're wilng

to lose your job tomorrow
to a technically-trained man,

turn the page, mister

But. if vou’re interested in an honest-to-goodness career in
the vigorous young electronics industry, here’s how you can
step ahead of competition, move up to a better job, earn
more money, and be sure of holding your technical job
even if the brass is firing instead of hiring.

The “how” is CREI training in radio-television-elec-
tronics.

You don’t have to be a college graduate. You do have to
be willing to study—at home. You can do it while holding
down a full-time job. Thousands have. Since 1927 CREI has
provided alert young men with the technical knowledge
that leads to more responsibility, more job security, more
money. More than a quarter century of experience qualifies
CREI to train you. )

What qualifies you for CREI? If you have a high school
education, you're off to a good start. If you have a knack
for math, so much the better. 1f you are currently working
in some phase of the electronics industry, you'll get going
faster. But remember this: CREI starts with fundamentals
and takes vou along at your own speed. You are not held
back by a class, not pushed to keep up with others who have
more experience or education. You set your own pace. Yqur
CRE! instructors guide you through the lesson material
and grade your written work personally. You master the
fundamentals, then get into more advanced phases of elec-
tronics engineering principles and practice. Finally you
may elect training at career level in highly specialized ap-

ar
.

3224 16th Street, N.W.

Please send me your course outl-
line and FREE lllustrated Book-
let **Your Future in the New
World of Electrenics . . . de
scribing opportunities and CRE!
home study courses in Practical
Electronics Engineering.

[ Practical Radlo Engineering

{0 Practical Television Engineering
[ Aeronautical Electronics Engineering
O TV, FAM & Advanced AM Servicing
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CAPITOL RADIO ENGINEERING INSTITUTE «+ccocsescccsscncncecaancaasrronsrone

Accredited Technlcal Institute Curriculo ® Founded in 1927
Dept. 147-B

CHECK FIELD OF GREATEST INTEREST:

[ Broadcast Radio Engineering (AM, FM, TV)

It would help us help you if you would write on margin helow answers to following: present
employer. type of present work, school background, electronics exverience. future electronics.

plications of radio or television engineering or aeronautical
radio.

How good is CREI training? Here are a few ways to
judge. Ask an electronics engineer if you know one. Ask a
high-school or college physics teacher. Ask a radio station
engineer. Check up on our professional reputation: CREI
home study courses are accredited by the Engineers’
Council for Professional Development; CREI is an ap-
proved member of the National Council of Technical
Schools. Ask personnel managers how they regard a
man with a CREI “ticket.” Look at this partial listing of
organizations that pay CREI to train their own personnel:
All American Cables & Radio, Inc., Canadian Aviation
Electronics, Ltd., Canadian Broadcasting Corporation, Co-
lumbia Broadcasting System, Hoffman Radio Corp., Mach-
lett Labs., Glenn L. Martin Co., Magnavox Co., Pan Amer-
ican Airways, Atlantic Division, RCA Victor Division,
United Air Lines. Finally, ask a CREI graduate to tell you
about our Placement Bureau, which currently has on file
more requests for trained men than we can fill.

What’s the next step? The logical one is to get more in-
formation than we can cram into one page. The coupon
below, properly filled out, will bring you a fact-packed
booklet called “Your Future in the New Weorld of Elec-
tronics.” It includes outlines of courses offered, a resume of
career opportunities, full details about the school, and tui-
tion details. It’s free.

Note: CREI qlso offers Resident School instruction, day or evening, in Wash-
ington, D.C. New classes start once a month. If you are a veteran discharged
after June 27, 1950, lct the new GI Bill help you obtain resident instruction.
Check the coupon for more data.

Washington 10, D.C.

Name
Street
City Zone State.

Check—[] Home Study [] Residence School [] Veteran
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TEST INSTRUMENTS
38 KITS — 42 Wired Instruments

VACUUM TUBE
VOLTMETER #221
KIT $25.95
WIRED $39.95
DELUXE VIVM
(with 714" METER)
#214 KIT $£34.95
WIRED $54.95

NEW 1£232 Peak-to-
Peak VTVM with
DUAL-PURPOSE

AC/DC UNI-PROBE

(pat. pend.)
KIT $29.95
WIRED $49.95

5” PUSH-PULL
OSCILLOSCOPE 425
KIT $44.95
WIRED $79.95

NEW 1470 7 PUSH.
PULL OSCILLOSCOPE
KIT $79.95
WIRED $129.50

TUBE TESTER 625
KIT $34.95
WIRED $49.95

g

NEW #944 FLYBACK
TRANSFOXRMER &

YOKE TESTER
KIT $23.95

WIRED $34.95

6V & 12V BATTERY
ELIMINATOR &
CHARGER #1050
KIT $29.95
WIRED $38.95

~i. 5
bl Lvg .
2 DELUXE RF SIGNAL
TV/FM SWEEP GENERATOR #315 A PROBE FOR EVERY
GENERATOR #360 EIT $39.95 PURPOSE
KIT $34.95 WIRED $59.95 KIT— WIRED

WIRED $49.95 $2.75 and up

5MC-4.5 MC CRYSTAL
$3.95 ea.

Write for FREE Catalog C-7
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1,000 Ohms/Volt
MULTIMETER %536
KIT $12.90
WIRED $14.90

MULTI-SIGNAL TRACER
145 KIT $19.95
WIRED $28.95

R-C BRIDGE & R-C-L
COMPARATOR #950B
KIT $19.95
WIRED $29.95

20,000 Ohms/Volt
MULTIMETER #565

KIT $24.95
WIRED $29.95

Prices S0,
higher an Wes
oast

ELECTRONIC INSTRUMENT CO.. Inc.
84 Withers Street Brooklyn 1%, N. Y.

RADIO-ELECTRONICS

m


www.americanradiohistory.com

RADIO -
ELECTRONICS

Hugo Gernsback, Editor

STATUS OF THE ELECTRONIC INDUSTRY

c e . C(/mp/‘e/zeusiw surovey of a new gizmt 5 4 .

Recently C. M. Odorizzi, executive vice president of the Radio
Corporation of America, addressed the Cleveland Society of
Security Analysts, giving a comprehensive view of the electronic
industry. The following is a condensed report of this most
informative talk.

EW if any industries, in such a relatively short period of time,
have experienced such amazing growth as electronics. From
1940 to the war's end in 1945, the annual dollar volume of the
industry increased from $500 million to $4.6 billion.

Then followed a post-war dip that quickly was corrected by three
principal factors: first the rise of the new television industry;
second the industrial adoption of electronic controls; and third,
the implementing of a realistic concept and standard of national
defense requirements. So rapid was the upturn that in a little
more than six vears after the war’s end—by 1952—the electronics
industry had achieved a $7 billion annual volume.

Today, the curve continues to rise. By latest estimates, the
electronics industry should show a total business that will reach
close to $9 billion by the end of 1955. According to surveys by
RCA, these figures will maintain their climb and by the end of
1957 the annual total should be nearly $12 billion.

All of you will recollect how the television receiver industry
made its spectacular advance from a mere $1 million at factory
prices in 1946 to its peak of $1.4 billion in 1950. By 1957, a year
when color television is expected to be making rapid progress,
black-and-white sales are expected to drop back to less than $400
million. By that time, it is estimated the industry factory billings
of color sets will be near the billion mark. Thus, the estimated
total of television set sales to the consumer. namely 6.4 million
units in black-and-white and color, will then be approaching the
total sales of 6.6 million units reached by black-and-white sales
alone in 1950.

Government purchases of electronic equipment, which will total
$2.5 billion for the industry this year, are estimated to increase
to approximately $2.9 billion by 1957.

In only one broad classification of electronics, that of automobile
radios, industry sales seem to have reached a condition of sta-
bility. For several years auto radios have maintained annual sales
slightly in excess of $100 million, a total that is likely to remain
constant for the next few vears at least.

The majority of remaining classifications in the electronics field
provide food for thought for the optimist. These include the sales
of repair parts and replacement tubes, broadeasting and communi-
cations, industrial and commercial equipment, service and installa-
tion, and, of course, color television.

Let me give you sn idea of the potentials of these groups by
comparing the industry’s going rate with rates projected into 1957.

Repair parts and replacement tubes, which will gross about
$250 million this vear at factory prices, will total $453 million
in 1957. The present and future totals for the broadcasting and
communications industry are $1 billion and $1% billion, respec-
tively. Industrial and commercial equipment will increase from
$274 million to $520 million; color television, now a mere infant,
will expand to $950 million in four years.

Servieing

Servieing, in my opinion, is a subject that has not been given
its due importance in most industrial analyses. Today, however,
industrialists are paying more and more attention to its role in
successful manufacturing and merchandising. Service with a
capital “S” has become a vital building block in the foundation
of American business.

Would the automobile have developed into a $45 billion industry
if owners had been forced to repair and maintain their own cars?
Would the electronics industry have made giant strides toward
its present $9 billion position if buyers had not known that
trained technicians were available to keep their instruments in
operating condition?

The answer obviously is “No.” The attitude of the manufacturer
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toward service was certain to change as he recognized the ir-
resistible changes in life and customs.

Service, therefore, has become an important facet of the
nation’s business structure. The consumer knows the value and
economy of keeping the products of modern science and industry
at peak efficiency. When properly organized, service pays its own
way. It is a good investment that produced manifold returns
in many forms.

Some measure of the importance of service to electronics is
shown by the fact that today nearly 100,000 service technicians
are employed in the industry, most of whom are in radio and
television service for the home. With the expected growth of
the electronics industry, more than 125,000 technicians will be
needed 1n 1957,

I know of no merchandiser who is more thoroughly sold on the
role of service in making and repeating sales than Frank M.
Folsom, president of the Radio Corporation of America. Often
he has said:

“In every city of the United States there is a successful business
that is a living monument to some man with the simple but
fundamental objective of making sure his customers were properly
taken care of.”

In 1946, when television emerged from behind the curtain of
war to begin its phenomenal growth, the industry’s return for
servicing home television and radio sets was less than $145
million, not including the cost of parts. Four years later, in 1950,
comparable figures had increased to $710 million. In 1953, the
total was $1.4 billion and by the end of 1957, this part of the
electronics industry will contribute $2.7 billion annually to the
national economy for the home installation and maintenance. In
other words, during the next four vears, from January 1, 1954,
to January 1, 1958, the industry’s gross income from this service
will have almost doubled.

With these figures in hand, it is only natural that they should
be compared with the overall volume of business produced by the
electronics industry. Total annual sales of this industry grew
from $1.6 billion in 1946 to $8.4 billion in 1953. Thus, in 1953,
service was responsible for 16.4% of electronic industry sales.
This is almost as much as the total sales of all electronic prod-
ucts, to hoth consumers and the Government, in 1946. As the
use of electronic apparatus increases with automation and the
application of electronic controls to industry, plus the spread of
television service, the sales of service will increase accordingly.

Eleetronics Is Core of Automation

Undoubtedly, you have frequently encountered the word auto-
mation. You will hear more of this trend of industry to conceive,
design and build the automatic factory—automatic to a great
extent from raw material to finished product. We have not yet
arrived at the latter state but we are making good progress, for
electronics is the core of automation, and the electron is one
of the world’s most versatile and flexible tools.

We are succeeding through electronic controls and automation
in speeding up the progress of industry, and by so doing are
reducing the time lag that heretofore has slowed up the conversion
of raw materials into finished goods. This increased impetus of
production also has made it possible materially to reduce the
costs to the ultimate consumer. By taking the developments of
scientists and engineers and merchandising them with modern,
efficient methods we have contributed substantially to the nation’s
economy.

Although this record of achievement is outstanding, the promise
of the electronics industry in the future is even brighter. One of
the most impressive long-range views was expressed a short time
ago by Brig. Gen. David Sarnoff, chairman of the board of RCA,
who said:

“IWhatever the size of the electrowics, television and radio
business seven years hence may he, I am sure that more than 50%
of the volume will be in products and services that do not exist
today.”

3
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TEST INSTRUMENTS

Practical
Transistor

Tests

Measuring important semi-
conductor characteristics
with scope or

sumple meters

By EDWARD D. PADGETT

Silicon junction power transistor
attached directly to metal chassis.

32

ERVICE technicians must learn to

determine transistor properties

quickly and economically. They

must know when a transistor is
“clean,” when junctions are satisfactory
and if noise level is O.K. Whenever
possible, comparisons with vacuum
tubes will be made in this article. How-
ever, transistors are new electronic de-
vices which require new language to
describe their behavior.

In most cases vacuum tubes op-
erate as temperature-saturated devices
(Child’s law). They are used chiefly as
voltage or power amplifiers, with their
important characteristics described by
the symbols: g, gu and rp.

Transistors are current amplifiers.
Their greatest limitation is that they
are temperature-sensitive. That is, their
characteristics vary with temperature.
Important transistor characteristics are
described by the symbols: Ico, Ieve, 8
and Rour. Ieo and I are leakage cur-
rents; B is current gain. Rou: is the out-
put impedance of a common (grounded)
enitter transistor.

Test methods for these parameters
are important because these measure-
ments are the most economical way to
identify satisfactory transistors. Usual-
ly there is no need to measure other
parameters. For instance, base resist-
ance 1, and emitter resistance r. are
relatively unimportant in general serv-
ice work (unless ecither is open- or
short-circuited, in which case replace-
ment is obviously required) and need
no further discussion. The general
specifications for good transistors are
that r, shall be less than 1,000 ohms
and r. less than 50 ohms, at room tem-
perature, when emitter current is 1 ma
and collector voltage is 6.

To simplify measurement use the
common (grounded) emitter connection
and divide transistors into two groups
according to the kind of semiconductor
used: germanium and silicon junction
transistors. Tests for point-contact
transistors are omitted because these
units have negligible commercial value.
Industry engineers feel that junction
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A 2N57 attached to chassis.

transistors eventually will replace
point-contact units in most applications.

Measuring leo and leno

Fig. 1 shows I.., the d.c. leakage be-

tween collector and base when the

emitter is open-circuited. I., increases
Teo +

I[!——‘

Ee

8 C
£

Fig. 1—Measuring leakage current I...

with temperature, and should be smaller
than Iua.—the smaller it is, the “clean-
er” the transistor. Clean transistors
have longer life because they are rela-
tively free of contaminating materials.

Fig. 2 shows Iuo, the d.c. leakage be-
tween collector and emitter when the
base is open-circuited. I.. increases
with temperature. It is a measure of
collector efficiency—the smaller it is, the
higher the efficiency.

Both 1., and I, increase with age.
The tests in Figs. 1 and 2 are the first
step in determining whether a transis-
tor can still be used or if replacement is
necessary. If I, and L. are erratic, or
larger than specified, the transistor

should not be used.
gain in

Current common-emitter

Fig. 2—_Measuring leakage current I...

transistors is described in three ways.
By d.c. current gain, g = 1I./1,; by in-
cremental d.e. current gain, b=
Al /ALy, and small signal current gain,
beta or 8 = di./dis. The ratio I./I, is
often used to describe d.c. current gain
in power transistors. It is substituted
for a.c. measurements when the huge
current passed through some high-
power units exceeds the rating of avail-
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www.americanradiohistory.com

able radio components. Incremental cur-
rent gain b is the ratio of incremental
changes in collector and base d.c. (for
constant collector voltage V.). Small-
signal (a.c.) current gain 8 is the gain
from collector to base with the output
short-circuited (for constant E.). The
latter two items describe gain for me-
dium- and low-powered transistors.

Rou: is the output impedance of a com-
nion-emitter transistor. It should be
large because it decreases with increas-
ing temperature.

Germanium junction transistors

Early plastic-encapsuled transistors
were unreliable. Moisture and impur-
ities, trapped during the encapsulation
process, ‘“poisoned” the germanium
heurt of the transistor. This slow killing
process caused unstable operation and
failure. Several important facts were
learned during the evaluation of plastic-
coated transistors. First, transistors
must be assembled under surgically
clean conditions. Second, rigorous fac-
tory tests were necessary if quality and
performance were to be maintained.
Third, the units had to be enclosed in
hermetically sealed containers. For ex-
ample, transistors encapsuled in plastic
had relatively large I.. and Ia. read-
ings. When the same units were assem-
bled under surgical conditions and
mounted in hermetically sealed cases,
these current readings dropped appre-
ciably.

The I.. reading (Fig. 1) for most
hermetically sealed, small-signal tran-
sistors should be less than 18 gamp at
room temperature, with —22% volts be-
tween collector and base. The manufac-
turer of 2N43 and 2N43A p-n-p tran-
sistors specifies that I., shall be less
than 10 pamp at room temperature,
with —45 volts between collector and
base. This should become an industry-
wide standard.

The I... reading (Fig. 2) for most
Lhermetically sealed, small-signal tran-
sistors should be less than 125 pamp at
room temperature, with 6 volts be-
tween collector and emitter.

Both Iw. and I.. increase when a
warm soldering iron is held near a
transistor or even if the unit is held in
the fingers while making measurements.
This is another way of emphasizing
that current increases with temper-
ature. It is illustrated in graphs of I..
versus temperature on data sheets that
accompany most transistors. If current
increases slightly with temperature,
there is no cause for alarm unless the
current is unsteady. This often means
defective junctions.

To investigate this further use the
cireuit in Fig. 3, with an oscilloscope in
the d.c. position and a slow sweep (ap-
proximately 200 to 500 usec per centi-
meter). Two switches (S1, S2) are used
so0 you can see both the collector-to-base
and emitter-to-base patterns on the
scope. When either switch is flipped off—
on—off, the d.c. voltage across the re-
sistor deflects the scope beam. Set S3
and the scope gain so the pattern jumps
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about 1 inch. Good transistors generate
patterns that are well defined step fune-
tions (a). If the pattern has poor rise
(b) or fall time (¢) or is unstable or
shows appreciable noise (d), the tran-
sistor has a faulty junction.

Let’s clarify the confusion that exists
about transistor noise. The confusion
began only because the point-contact
unit appeared on the market before the
junction type. Point-contact transistors
have poor noise properties—a great dis-
advantage. Junction transistors have
excellent noise properties. Noise in
many junction transistors measures
only 3 or 4 db above theoretical (John-
son) noise. Compare this with about 8
db of noise from the 1620 vacuum tube
—the best tube as far as noise is con-
cerned. But tube noise increases when

PNP
[ £ 7

SN N (OFF) OPEN 52
T (ON) CLOSED
+

SCOPE 53
L3 YA
" 22.5V
2y — -
i
SWITCH 5§ OR 82

STeNEDON T L _ .
i C BEaw RETURNS
I TO BASE LINE
i . 1 WHEN S|,0R S2

|15 TURNED OFF

o

bl

R
=3

-

Fig. 3—Circuit tests p-n-p junctions.

the electrodes are subjected to vibration
or shock. In junction transistors, noise
is related to the ratio of the sizes of
collector and emitter junctions. Hence,
noise for a given transistor is fixed and
does not change appreciably with vi-
bration or shock. Nominally, noise in
good junction transistors is from about
10 to 20 db.

The duality concept is useful when
comparing transistors and vacuum
tubes. Base current bias is the dual of
egrid voltage bias; collector current the
dual of plate voltage and collector
voltage replaces plate current. In other
words, current and voltage functions
are interchanged when comparing static
characteristics of transistors and tubes.

Fig. 4 shows part of a set of tran-
sistor static characteristics. The dia-
gram shows how to measure incremen-
tal d.c. current gain. R1 adjusts base
bias current from about 1 to 130 pgamp.
With E. at — 6 volts, adjust R1 so that
I. is about 0.3 ma. Note the values of
I. and I.. Then change R1 slightly and
note the new readings in I. and I.. Dif-
ferences in readings are the incremental
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changes 3l and AL.. Values of b vary
widely for various transistors of a given
type. For this test, practical working
limits for b are from about 18 to 140.
If b is less than 18, insufficient gain
will be obtained. If it is greater than
140, the transistor probably is unstable.

The small-signal current gain beta
in low-powered transistors is the dual
of # in a triode vacuum tube. A circuit
for the measurement of 8 is shown in
FFig. 5. The choke should be a UTC
HQB-6 or equivalent, and the capacitors
pyranol or equivalent nonpolarized. The
beta factor is defined as collector-to-
base current gain with the output short-
circuited. Adjust R1 so that I. is 1 ma.
Set E1 to 1 volt at 1 ke. Resistor R2
essentially shorts out the output. The
current gain is 10,000 times the voltage
E2. It is derived as follows:

E2

Cdie 100 (10%) (E2)

F= 4, E1 (109 (EI)
10°

(10) (E2) — 10,000 E2

since E1 was set at unity. For example,
if the v.t.v.m. reads .004 volt, beta is
40.

Values of g vary widely for various
transistors—from about 15 to more

1200 )
LOW POWER GERMANlIUM PNP JUNCTION TRANSISTOR

1p= ~60pA

L / . N
800

COLLECTOR CURRENT I (pA}
@
8

0 =5, ~10 =15 -20 =25
COLLECTOR VOLTAGE —E¢

MEASUREMENT OF b WHEN Ec= — 6V

Fig. 4—Diagram shows method of meas-
uring incremental d.c. current gain b.

= BALLANTINE
300 VTVM

Fig. 5—Circuit for measuring beta.
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than 200. However, if a designer learns
to use transistors with an interim g
spread, say 18 to 36 (some designers
like 25 to 50), which is good practice,
and designs accordingly, the service
technician can replace or interchange
transistors without much difficulty if
he uses units with the same g spread.
If the original design requires tran-
sistors with very low or very high g
factors, replacements cannot be made
indiscriminately. Such circuits require
especially selected transistors as re-
placements; otherwise the circuits do
not function. The problem of having to
select transistors with special char-
acteristics has been a headache in serv-
icing many preamplifier circuits.

The alpha factor (collector-to-emitter
current gain for the common-base
transistor) need not be measured for
two reasons. First, alpha can be calcu-
lated if beta is known; that is,

B

g +1

Secondly, betz magnifies or amplifies
transistor properties more accurately.
For example, reconsider the problem
of having to select transistors to make
an amplifier work. Specifying a beta
spread from about 25 to 50 to obtain
reliable amplification describes the situ-
ation more adequately than an alpha
spread of from about 0.961 to about
0.980.

The output impedance R.,.. of a com-
mon-emitter transistor (the dual of a
grounded-cathode triode tube) 1is the
other parameter about which informa-
tion is needed to determine transistor
reliability. The value of R..c should be
large because it decreases with increas-
ing temperature, high collector currents
and voltage and with age.

There are several circuits for measur-
ing output impedance, but most of them
are lacking in one or more respects.
Probably the most economical way to
establish the magnitude of Row. is to
take data for a given transistor and
plot the I. — E. common-emitter char-
acteristic and then determine Rou, when
I. is 1 ma and E. is 10 volts. Fig. 6
shows the process for a n-p-n transistor.
Ruue is the cotangent of the angle 0 or

the ratio of :}3 and varies widely from

LOW POWER SILKON NP N JUNCTION TRANSISTOR
< Ip=pA L]
31200 I
o
- b ] N
= s AL 100uA
€ 1000 T
g VBEC:S |
°
g 1 ¥ Royr: o1 e,ﬁi_‘ (1, : CONSTANT )
| fe0g T gr i
f=} =10V IR Pl PR S 6 -
g | <100 FROUT= F6s it 7 X108 <50Ka
1
600/ i l I
0 5 10 i5 20 25

COLLECTOR VOLTAGE Ec

+{e|||6|v|: . ]

Fig. 6—Measuring output impedance.
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transistor to transistor. Practical work-
ing limits are from about 25,000 to
65,000 ohms, with an average value of
about 40,000.

Power transistors

Germaniun power transistors have a
different design than the small-signal
units just described. Essentially, power
units have a larger collector junction
area. And since large amounts of heat
are liberated in this area (about 1/50
square inch in the Minneapolis-Honey-
well type 2N57 p-n-p power transistor),
adequate cooling must be provided.
Otherwise, the junction would overheat
and be destroyed. The 2N57 is cooled
by mounting the collector junetion on
a copper stud. Then the stud (IFig. 7)
is attached to a metal chassis (heat
sink) to permit rapid dissipation of
heat. A photograph shows a 2Nb57 at-
tached to a chassis. Because of this de-
sign, the 2N57 is rated at a d.c. collector
dissipation of 20 watts, of which 6
watts, theoretically, can be converted to
useful a.c. output power.

Measurements of I.. and Il.. for
power transistors are made with the
circuit of Figs. 1 and 2. But a mil-
liammeter is substituted for the micro-
ammeter and a larger battery is used.
The manufacturer specifies that I.. for
the 2N57 shall be less than 5 ma with
—70 volts between collector and base
at room temperature, and I.. shall be
less than 27 ma with - 70 volts on the

collector.

Since available radio components will
not handle the large currents passed by
some high-power transistors, probably
the best gain parameter to measure is
d.c. current gain. For example, attach
to a chassis

a 2Nb57 in the common-

TRANSISTOR

INSUL FROM CHASSIS
BY 0015 INCH MICA
WASHER COATED
WITH SILICONE OIL

OPTIMUM STUD TEMP (MEASURED WITH THERMOCOUPLE ) 186°F FOR
RELIABLE OPERATION

Fig. 7—Diagram shows how to attach
2N57 power transistor to the chassis.

emitter circuit (Fig. 8). With E. at 2.5
volts, adjust R1 until I. is 100 ma. The
d.c. current gain,

I(,

B
I,

should fall between the limits of 10 and
20 for good transistors. For the d.c. cur-
rent gain measurement of other power
transistors, check the data sheets for
the upper limit of I. and I, to avoid
damaging the transistors or test equip-
ment by excessively large currents (up
to 5 amperes in some high-power tran-
sistors).

The collector load resistance for most
germanium power transistors is deter-
mined by the upper design limits of

www:americanradiohistorv.com

collector voltage and current. For the
2N57 these limits are 60 volts peak, and
0.8 ampere. Thus, collector load resist-
ance for maximum power is 60/0.8
75 ohms. High-powered units rated at
50 to 60 watts d.c. collector dissipation
(L 5 amperes) will require load re-
sistances of about 10 ohms.

Silicon junction transistors

Available silicon junction transistors
are of the n-p-n grown junction type.
Their principal value is that they can
be used at higher temperatures—around
150° C for example. This is because
silicon has a higher energy gap (1.1
electron volts) than germanium (0.72
electron volt). So since the energy gap
between filled and conduction bands is
large, the intrinsic contribution to con-
ductivity is reduced greatly.

As far as test methods ave concerned,
we are interested in the same param-
eters mentioned earlier. The same test
circuits can be used (except that bat-
tery and meter connections must be ve-
versed for n-p-n transistors).

At room temperature, I., and 1. for
low- and medium-powered units should
be less than 2 pamp with 2212 volts on
the collector. When a silicon unit is op-
erated at 100° C, I.. should be less than
12 gamp. Noise in silicon units is slight-
ly higher than in germanium units, but
is objectionable only in units with high
beta factors.

Since 8 adequately describes the per-
formance of available silicon units, and

J~ HEAT SiNK
sioma 2N 1 i

R I

Fig. 8—Measuring d.c. current gain.

since leakage currents are so small, the
d.c. and incremental d.c. eurrent gain
tests can be postponed until high-power
(10 watts or greater) units are avail-
able.

The spread in A for both low- and
medium-powered silicon units is from
about 4 to more than 75. There is no
official recommmendation regarding prac-
tical working limits. Some designers
and service technicians use an unofficial
rule of thumb from about 18 to 36 (as
measured with 6 volts on the collector).

Output impedances (Fig. 6) of be-
tween 15,000 and 80,000 ohms (com-
mon-emitter circuit) give satisfactory
results. Rour varies widely from unit to
unit.

The I., and I.,, readings of silicon
medium-power units are small. One ex-
perimental unit has readings of less
than 10 gamp at room temperature with
45 volts on the collector. These I.. and
I readings for the Texas Instrument
type X-15 power unit (rated at 1 watt)
should be less than 5 gamp at room tem-
perature with 45 volts on the collector.
An X-15 attached to a chassis (heat
sink) appears in one of the photos. ExXD)

RADIO-ELECTRONICS
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Lnstrument features tuner substitution test

TEST INSTRUMENTS

Simpson Portable Field-Strength

By ROBERT G. MIDDLETON*

== [{E new battery-operated Simpson

model 498 field-strength meter (see

photo) has a unique feature in the

form of a front-end substitution
test. The first i.f. stage (6BH6) uses
an unbypassed cathode resistor of 47
ochms (see diagram), which drops the
output signal from the tuner contained
in the field-strength meter. This drop
is conducted to a front-panel connector
on the instrument via a coaxial cable.

To make a tuner substitution test on
a TV receiver, the cable supplied with
the field-strength meter is fastened to

*Chief field engineer, Simpson Electric Co.

the front-panel connector, and the
alligator clips at the other end of the
cable are connected to the grid of the
first 1.f. tube in the receiver and to
chassis ground. Then, if the field-
strength meter is tuned to a station,
a picture appears on the screen of the
TV receiver and the field-strength
meter indicates the number of micro-
volts of signal present (if the instru-
ment is properly calibrated).

This procedure not only answers the
question: “Is it the front end or is it
some other section of the receiver?” it
also provides information concerning
weak and borderline tuners which often

cause dog receivers to find their way to
the service bench.

The new field-strength meter pro-
vides relative field-strength readings
over all u.h.f. and v.h.f. channels and
a number of valuable and novel operat-
ing features:

1. Relative field strength can be measured in
weak-signal areas from well below 50 to
50,000 uv in strong-signal areas.

. The model 498 operates, if desired, from
a 117-volt 60-cycle source with No. 12
leads up to 100 feet in length.

. It operates. 1f desired, from an internal
storage battery which can power the in-
strument for over 2 hours continuously
without recharging.

. Battery is rechargeable from a built-in
recharging device which operates from a
117-volt 60-cycle power line.

UHF ANT VHF ANT 6BH6 ===-1 6BH6 R S|
] v ?
—Il: Sl _tuj 135V VHF e %lom( v vE | |
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Schematic diagram of the Simpson
model 498 portable field-strength meter.
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BT Ve gt e, IR . ookl gy

(11)

The model 198 field-strength meter.

5. Battery may be recharged, if dusired, from
a ciwarette-lizhter outlet on the dashboard
of a service truck en route from one job
to another. Observe the battery polarity:
usually a positive ground on Fords,
Chryslers, Puackards. Studebakers and
l‘(valilser-l-‘rasers: negative on Nash and

illvs.

6. The instrument, when connected to a
117-volt 60-cycle power line, can also re-
charge any external or accessory 6-volt
storage hattery.

7. The model 498 also provides a tuner sub-
stitution test, with an =accessory output
cable which can be used to determine the
operation and sensitivity of the front end
in a TV receiver in approximately 15
seconds. This novel and valuable test can
be made to determine immediately whether
the tuner is dead, weak or normally opera-
tive. It answers the often-perplexing
question: “Is poor reception due to low
field strength, to a defective tuner or to
a fault in the receiver circuits following
the tuner?”

A phone plug is provided for listen-
ing to the TV signal for detecting and
identifying interference. A shoulder
strap is also supplied for carrying
convenience. This new compact field-
strength meter is lighter in weight
than any similar instrument providing
comparable facilities. The instrument
is available in two models, one powered
by 117-volts a.c. only and the other
powered by either the 117-volt line or
an internal storage battery. The battery
is supplied as an accessory or replace-
ment item.

The design of the new Simpson meter
offers striking advantages in power-
supply efficiency and weight reduction,
as follows:

Output voltage: 6 at 1.38 235
at 50 ma

Watt-hour capacity: 72

Battery: Storage type, with accurate
voltmeter charge indicator

Weight: 6 pounds, 15 ounces (12 pounds,
4 ounces with self-contained re-

chargeable battery)

amp,

Some field-strength meters of the
portable type are dry-battery-powered;
the batteries must accordingly be re-
placed when exhausted, instead of being
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recharged. In spite of this use of dry
batteries instead of a lead storage bat-
tery, a typical instrument of this tvpe
weighs 16 pounds as against 12 pounds
4 ounces for the new model 498. Most
instruments of this type do not provide
a tuner substitution test and have an
oversimplified u.h.f. tuner section which
consists of the elimination of the u.h.f.
tuner as such and the insertion of a
pair of ecrystal diodes in series with

While making a routine maintenance
check on a Simpson multimeter model
260 I encountered an unusual problem.

The maintenance check in our stand-
ards shop includes a complete battery
change and a calibration check of the
various ranges. It was after the bat-
teries had been replaced and I was
calibrating the meter against the
standards we have set up that 1 ran
into difficulty. The various current
ranges were out of tolerance from 5-6%
instead of the maximum 27,. The
normal cause of this is resistors chang-
ing in value due to age or overheating.
Not so in this case.

Suspecting the meter was in error
I removed it from the ecircuit and
checked it on the standard for full-
scale deflection at 50 za. The meter was
0.K. Deciding that something was
definitely goofed in the current circuits,
I proceeded to check the d.c. volt
ranges—these were also found to be
out of calibration by 6-7%. Again the
usual procedure of replacing the sus-
pected defective resistors was tried
with negative results. This was the first
time that new resistors had failed to
bring this particular instrument within
its rated tolerance.

While removing the test leads from
the Simpson in preparation for further
troubleshooting the 1.5-volt flashlight
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AN UNUSUAL

the input leads to the continuous type
v.h.f. tuner. The local oscillator re-
radiates into the crystal diodes and
harmonics of the local oscillator fre-
quency heterodyne with the incoming
u.h.f. signal for conversion to v.h.f,
energizing the tuner in the instrument.

The price paid for this oversimplifi-
cation, however, is the development of
an excessive number of crossbeats and
spurious responses which are avoided
in the new Simpson meter by using a
complete Standard Coil u.h.f.-v.hf.
tuner.

Normal operating voltages and cir-
cuit constants are set forth clearly in
the circuit diagram. The instrument is
calibrated at the factory with labor-
atory signal generators for a full-scale
sensitivity of 50 uv on the first range.
In the service shop, calibrating equip-
ment of this type is not practical—in
most cases—because of its high cost.
However, accurate signal generators of
somewhat limited frequency range and
reasonable cost are available to the
service trade.

Because the field-strength meter may
be expected to drift slowly out of cali-
bration after a long period of field use,
in the absence of a calibrated signal
generator for periodic checkup, the
indications of the field-strength meter
should be considered only as relative
tield-strength readings.

The i.f. used in the new field-strength
meter is 45.75 me, and for this reason,
the tuner substitution test is useful
only with the newer TV receivers hav-
ing this i.f. END

N ) Al N
[ETER REPAIR
cell was accidentally knocked from its
spring contacts and fell on the work
bench. I tried the d.c. volt ranges again
to verify the first results. To my con-
sternation they checked within the 3%
tolerance for these ranges. Then I
noticed the 1.5-volt cell that had been
knocked out was still on my bench.
But what could this cell have to do
with the voltage and current circuits?
Its only purpose is to supply voltage
for the ohmmeter circuit. I replaced it
and again calibration was off the same
6-7%.
I noticed that the 1.5-volt cell lay
right against the back of the meter
with only a thin piece of Bakelite
separating the magnet of the mcter
from the cell. I had an idea—the cell
had a steel case. This was stripped off
and the cell replaced in its proper po-
sition. Calibration was now 0O.K. The
steel case had been shunting the meter
magnet just enough to reduce the sensi-
tivity by 3 or 4%.

This case was exceptional—we main-
tain around 250 Simpsons and it has
never been necessary to go to this
extreme before. I suspect that two
factors may have been involved in this
defect: the steel-cased cell and a slight
weakening of the magnet., as the cell
has not affected calibration in other
cases.—George 1W. Bartlett
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Circuit descriptions of recently
developed TV test instruments

TEST INSTRUMENTS

The Hickok C-R tube

tester in operation.
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NEW PICTURE TUBE "TESTERS

ICTURE tubes are not usually car-
ried on service calls so tests by
substitution are made only after
an exhaustive series of hit-or-miss

checks have failed to pinpoint the
trouble. Within the last year several
precision picture tube testers have been

By ROBERT F. SCOTT

Technical Editor

developed. With a tester such as the
new Hickok model 590 or Jackson
model 707 in the service truck, the tech-
nician can quickly eliminate much of
the guesswork usually connected with
the testing of picture tubes. Details on
these two new instruments are given in

5Y3-GT

150v LV RECT

v
”
AT0K

8SL7-GT

&G.JV - HTR & PILOT

this article. The schematic of each unit
is shown and its operation described.

The Jackson mode! 707 analyzer

The Jackson Dynamic Cathode-Ray
Tube Analyzer (see photo) measures
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Fig. 1-~—Schematic diagram of the Jackson Dynamic Cathode-Ray Tube Analyzer
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Panel view of the Jackson tube analyzer.

TO CRT SOCKET

Fig. 2—Circuit used in the SHORTS test.

gas content, beam current and grid
control and tests for shorts and leak-
age in all types of cathode-ray tubes.
Its operation, appearance and circuit
(Fig. 1) ave similar to standard receiv-
ing tube testers. Tube sockets—a 14-pin
diheptal, a 12-pin duodecal adapter and
a universal adapter—are on the end of
a 5-foot cable to permit testing tubes
without removing them from the TV
set, oscilloscope or carton. Control set-
tings for various tyvpes of tubes are re-
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Fig. 3—Schematic diagram of the Hickok model 590 cathode-ray tube tester.
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corded on a roll chart, and tube quality
is shown on a meter scale and a neon
type short-leakage indicator.

Circuit operation

The first step in setting up the ana-
lyzer is to adjust the line voltage input.
With S1 closed, turn TEST switch S7 to
SHORTS and set S2 so the meter pointer
falls on the line-voltage index point.
The meter reads a d.c. voltage developed
across the 400-ohm semi-adjustable re-
sistor in the voltage divider string be-
tween ground and the cathode of the
low-voltage rectifier.

Consult the roll chart and set FILA-
MENT switch S4 and circuit selectors X
and Y as indicated. Then place the cor-
rect socket over the tube base. Rotate
SHORTS test switch S6 through its range,
watching the neon lamp for glow or
flicker.

The basic circuit used in this test is
shown in Fig. 2. A voltage of approxi-
mately 150 a.c. is applied between an
isolated element selected by S6-a and all
other elements shorted together by S6-
b. When the indicator flashes in two or
more positions, the panel markings un-
der the switch pointer indicate the ele-
ments that are shorted or leaky.

Qualitative tests

Throwing S7 (Fig. 1) to MERIT con-
nects the v.t.v.m. and sets up the ana-
lvzer for checking the quality of the
tube under test. The meter is balanced
with the zero adjust control and then
controls A1l and A2 are set as indicated
on the chart. A1l sets the high voltage
to the value desired for the test; A2 sets
the meter sensitivity to the value re-
quired for beam-current and grid-con-
trol tests on different types of tubes.

MERIT switch S5 is then thrown to
BEAM and S3 is closed to deflect the me-
ter. Tubes that cause the meter to read
in the GOOD portion of the scale have
sufficient beam current for acceptable
contrast and brightness. The intersec-
tion of the GOOD-BAD areas of the scale
is a diagonal covering a few degrees of
the pointer range. A tube reading in
this area has less beam current than
specified in the tube manufacturer’s tol-
erances and it may be rejected or kept
in service, depending on the owner’s
demands for maximum brightness and
contrast. Tubes that deflect the pointer
into the “?” area may be gassy or dam-
aged and should be suspected.

Operation of the control grid is
tested by throwing S5 to GRID and
watching the meter. This places a bias
voltage on the grid, and the pointer
should fall to zero (or to a predeter-
mined value indicated on the chart) on
the bottom reference scale.

Tests for gas content are made with
S5 in the GAS position and the meter is
read on the middle (NORMAL-GASSY)
scale.

The Hickok model 590

This new instrument is used with any
conventional Hickock receiving tube

RADIO-ELECTRONICS
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tester to test all magnetically deflected
10-30-inch tubes under the same dy-
namic conditions as in the TV receiver.
It tests tubes first by measuring the
light output from a raster and second
by enabling the technician to see spots
on the face of the tube. Light output is
measured with a self-generating photo-
cell and meter on the front of the tester.
A tube with adequate brightness pro-
duces a reading in the coop portion of
the meter scale while one with low
emission or an inactive screen reads in
the “?” or REPLACE area.

The setup for using the 590 is shown
in the photograph. Accessories include
single- and double-field ion-trap mag-
nets, safety goggles, anode connectors
and a collar ring. The collar ring sup-
ports the tube firmly by its bulb.

Theory of operation

The tester plug is inserted in the octal
socket of a Hickock receiving-tube
tester to tap off heater and certain other
voltages. After setting up the picture
tube and installing the ion-trap magnet
around the tube neck, the receiving
tube tester is adjusted to test for shorts,
gas and grid control. (Instructions for
these tests with different models of tube
testers are included in the 590’s oper-
ating manual.)

The circuit of the 590 is shown in
Fig. 3. The 60-cycle vertical deflection
voltage is obtained from a winding on
the power transformer. The horizontal
deflection system consists of a 6SN7-GT
cathode-coupled multivibrator, a 6BQ6-
GT amplifier, a 6W4-GT damper and a
1X2-GT high-voltage rectifier to supply
approximately 8 kv to the second anode
of the tube under test.

A tube that passes the grid-control,
gas and shorts tests (these indications
are read on the receiving tube tester)
is then ready for the dynamic test.
With the receiving tube tested adjusted
as instructed in the manual, the photo-
cell is placed in the center of the C-R
tube screen where it is held in place by
a suction cup.

Throwing the DYNAMIC TEST switch
on disconnects the cathode and grids
1 and 2 from the receiving tube tester
and connects the cathode to ground, grid
1 to a bias voltage, grid 2 to B plus and
applies line voltage to the power supply
in the 590 picture tube tester.

Pressing S1 disconnects the meter
from the photocell and connects it
across a 6-volt winding through a recti-
fier and multiplier resistor. The po-
tentiometer in the primary circuit is
then adjusted so the meter pointer lies
on the line-voltage index on the meter
scale.

The ion-trap magnet is then adjusted
on the neck of the tube for maxi-
mum brightness as indicated by maxi-
mum deflection of the meter. If the
tube under test uses magnetic focusing,
S2 is closed and the focus control ad-
justed for minimum deflection. The
condition of the tube is then read on
the REPLACE-?-GOOD scale. END
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Television Bar Generator

Modifications Reduce Drift

By T. F. PROSSER

HE Superior Instrument Compa-

ny’s television bar generator is

typical of several instruments now

on the market that provide a series
of horizontal and vertical lines for ad-
justing the linearity of home television
receivers. This type of instrument con-
sists of a low- and a high-frequency
osciilator.

The low-frequency oscillator oper-
ates at some multiple of either the field
or line frequencies of the television set.
The vertical and horizontal oscillators
of the TV set lock on a subharmonic of
this oscillator and produce a bar pat-
tern on the TV screen. The high-fre-
quency oscillator is modulated by the
low-frequency oscillator and tunes
through v.h.f. channels, serving as a
carrier for the generator’s low-frequen-
cy oscillator.

These oscillators are voltage sensi-
tive and tend to drift with power-line
voltage fluctions, causing the bar spac-
ing to vary. It is annoying to keep
setting the frequency controls of the
generator while also adjusting the set.
This condition is greatly improved by
the addition of a voltage regulator tube
and by synchronizing the low-frequen-
cy oscillator of the bar generator with
the set being adjusted. The type of
regulator tube will vary with different
generators but it should be possible to
adapt this method to most. A conven-
tional voltage regulator, operating
within its ratings, should hold the B
plus constant to within 19% and greatly
reduce oscillator drift.

The diagram shows the revised cir-
cuit containing an 0A3 regulator tube,
and adjustable resistor and a synchron-
izing input circuit. The 6H6 half-wave
rectifier was replaced by a 50-ma seleni-
um rectifier so that the 6H6 socket

could be rewired for the 0A3. A 5,000-
ohm 10-watt adjustable wire-wound re-
sistor may be connected from pin 4 to
pin 6 of this socket as these pins are not
now used. All parts may be added with-
out drilling or punching the chassis but
a hole must be made in the front panel
for installing the synchronizing input
jack.

The 5,000-ohm adjustable resistor is
set by disconnecting the lead from pin
2 of the 0A3 and inserting a milliam-
meter from pin 2 to ground. Slide the
tap on the resistor until the meter reads
10 ma. Then reconnect the lead to pin
2. This allows the regulator tube to
operate within its ratings. Further
stabilization of this units was made as
follows: A jack was installed on the
front panel; it may be a small phono
type. A gimmick type capacitive con-
nection is made to the grid of the low-
frequency oscillator by wrapping a
couple of turns of insulated wire around
the grid lead and connecting the wire
to the jack.

A signal fed into this jack that is a
submultiple of the low-frequency oscil-
lator will cause this oscillator to lock in
at some multiple of this frequency. The
easiest method of getting this signal
from the set under test is to wrap a
couple of turns of insulated wire around
the leads going to the yoke of the set
and running the signals picked up by
this wire through a shielded cable into
the low-frequency oscillator via the
jack. High-voltage pulses flow through
the leads to the yoke so care should be
exercised when performing this oper-
ation and the TV set should be turned
off.

I have had patterns remain stable for
several hours since making these modi-
fications to my TV bar generator. END
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An Electronic

(0, Bridge

E.\'z‘/'e/m,’{ v accurate ohmmeter

measures resistance and

ca pzzciz‘a/zcc’

By CARROLL W. COLEMAN

LTHOUGH the ohmmeter pro-
vides a rapid and direct means
for measuring resistance, some
other instrument must be used

when accuracy to more than two signif-
icant figures is desired. An a.c. bridge
provides this accuracy and gives the
added advantage of capacitance meas-
urement. The expense of an accurate
bridge, however, generally limits its
use to laboratory or industrial applica-
tions. A sizable proportion of this
expense is represented by the decades of
precision components, decade switches
and decade wiring. Elimination of these
greatly reduces the cost and complexity
of the instrument.

Simplified arrangements of bridge
circuits are shown in Figs. 1 and 2.
The circuit of Fig. 1 measures unknown
resistance R. and that of Fig. 2 meas-
ures unknown capacitance Ci. When
these circuits are balanced

R.R.
"R

C.R.
R,

R:

C

Two factors must be known if the
value of unknown capacitor C: or un-
known resistor R, is to be found. These
factors are the value of the standard
(R. or C.) and the ratio of R. to R..
Note especially that the value of neither
R. nor R. need be known—simply their
ratio. If R. is fixed, R. is a standard
(say 1,000 ohms) and R. is variable
with 2 maximum value of R. and min-
imum value of zero, the ratio of R. to
R. will be variable from 1 to 0.

Dividing R. into 1,000 divisions of
resistance (starting the first at point
A, Fig. 1) will give 1,000 ratios between
R. and R., each ratio representing a
value of R, between 0 and 1,000 ohms.
If R. and R, are replaced by C. and C,,
the ratio values will then represent the
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The complete electronic a.c. bridge.

capacitance of C.. Suppose that C, is
1,000 puf. If the bridge balances at the
150th resistance division from point A,
capacitance C. is 150 guf (assuming no
residuals).

Dividing R. into 1,000 parts is quite
simple. Since resistance varies directly
as the length of a conductor having a
fixed cross-section, the problem can be
made one of division in terms of length
instead of resistance. In this electronic
bridge, 8 feet of 0.5-ohm-per-inch resist-
ance wire are used as the conductor.
The wire is arranged on a 5 x 12-inch
rectangle of ¥%-inch Lucite (Fig. 3).
On the face of the Lucite a sheet of
graph paper having 100 horizontal
divisions and 10 major vertical divi-
sions is placed. These effectively divide
the resistance wire into 1,000 units of
length. A thin protective sheet of cellu-
lose acetate is cemented over the graph
paper. The wire is laced on the Lucite
form so that it gives 10 parallel lengths,
each divided into 100 parts.

The cross-section paper is labeled so
that zero is at the upper left-hand
corner. The 100 point occurs at the
right-hand end of the first horizontal
line, 200 at the left-hand end of the
second horizontal line, ete. Since the
length of resistance wire extending
beyond the graph paper is not included
in the calibrated length, it must be
shunted from the circuit. This is done
with small metal calibrating strips
which terminate the two ends of the

AUDIO 0SC

Fig. 1—A.c. bridge measures resistance.

wwWw-.americanradiohistorv.com

resistance wire precisely at divisions
1,000 and 0. They also short the right-
hand end of the first horizontal length
to the second length, ete. Thus the
only active resistance between the ter-
minals is that length of wire lying over
the calibrated scale.

When completed, this resistance-wire
assembly gives the appearance of a
large, slide-rule type dial. Resistance
is varied by a probe placed on a 10-
inch length of test lead terminated at
the 1,000 terminal. The probe may be
placed at any point along the wire
between 0 and 1,000. A closeup view
of the assembly is shown in Fig. 4 with
the calibrating strips removed from
one end to show the method of string-
ing the resistance wire.

Fig. 5 is the schematic of the com-
plete bridge. Sine-wave generator Vi-a
is a simple phase-shift oscillator. The
500-puf capacitor across the primary
of the plate transformer and the 200-
ppf capacitor shunting the grid circuit
suppress parasitic oscillations. With
the values shown the oscillator will
produce a clear 1-kc¢ tone. The 1l-ohin
resistors in series with the secondary
prevent overloading the oscillator when
measuring low-value resistances. The
isolation transformer reduces shock
hazard.

Added bridge sensitivity is obtained
by the two stages of audio amplification
V2-a and V2-b. Amplifier response is
narrowed by the low values of coupling

R c
1 PHONES x
Ra ;C

3

AUDIO 0SC

Fig. 2—Bridge measures capacitance.
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capacitors and the 50-puf shunt across
the input of the final stage. The narrow
response greatly reduces hum pickup
and high-frequency noise. Transformer
input is used to convert the balanced-
to-ground bridge impedance to the un-
balanced amplifier impedance.

The bridge circuit uses a Wagner
ground. This arrangement minimizes
bridge unbalance due to the effects of
stray capacitance fromi the arms of
the bridge to ground. Capacitor CI
across one side of grounding potentiom-
eter R1 helps balance the fairly high
capacitance to ground of the resistance-
wire assembly in the opposite leg. Its
value will vary from .001 to .005 uf,
depending on the arrangement of cir-
cuit components.

Six ranges for resistance measure-
ment and four for capacitance measure-
ment are provided by standards R3
through R8, and C2 through C5. The
value of the unknown component may
be read directly from the calibrated
resistance-wire scale. On each range

the maximum reading will be the value
of the standard (R. or C,); the min-
imum reading will be zero. For example,
if the 10-ohm standard were switched
in for measurements of a resistance
of less than 10 ohms and if the bridge
balanced at division 113, R. would be

Parts for elecfromc brldge

Resistors: 2—I, 1—47, 3—120,000, 2—220,000, 2—I
megohm, !/, watt; |—I50, (—2,000 ohms, | watt;
I—I100 ohms, 2 watts; 2—100, (—1,000, I—IOOOO
1—100,000, |—I megohm, 1%, | watt {IRC Preusfer
type \DCF or equivalent}); 1—I0 ohms, 1%, | watt
(Conhnen?al Carbon X-type or equivalent); |—
resistance-wire assembly (see text): 2—I0000hm
potentiometers,

Capacitors: | —50 puf, 3—200 ppf, |—500 uuf,
3—600 ppf, 1—.00! },Lf (5%), 1—.01 uf (5‘7° mica,
500 volts; 2—0.1 200 volts; 1—Ipf, 200 vol?s
|—8 uf, 2—20 pf, ISO volts, elecfrolyhc 1—25

25 volts, electrolytic; I—balancing capacitor (gl,
see text).

Miscellaneous: |—output
primary, 3.2-ohm secondary (Stancor A3332 or
equivalen:); |—power transformer, {17-volt sec-
ondary, 6.3-volt filament winding (Stancor PAB842|
or equivalent); I—audio transformer, 1:3 stepup,
single plate to single grid; |—s.p.s.t. switch (Switch-
craft 200IL or equivalent); l—2-gang !l-position
rotary switch (Mallory 176C or ‘equivalent); |—
II7N7 and socket: 1—6SC7 and socket: | chassis.

transformer, 2,000-ohm

TEST INSTRUMENTS

Fig. 3—Layout of
the resistance wire,

Fig. 4—View shows
how wire is strung.

1.13 ohms. On the 1-megohm range the
balance null becomes very broad.

For the capacitance standards shown
the null is clear-cut on all ranges.
There will be residual capacitance be-
tween the C: terminals when they are
open. This residual will be apparent
on the first two capacitance ranges.
On these two ranges the bridge will
balance with the open terminals some-
where between 50 and 100 guf. How-
ever this is no particular disadvantage.
Since the value of the residual capac-
itance is known, it may be subtracted
from the scale reading. The model in
Fig. 4 showed a residual capacitance
of 60 upf.

Calibrating the bridge

Turn the range switch to the caLi-
BRATE position. In this position two
100-ohm standards (R7, R9) are placed
in the right-hand legs. The bridge is
then balanced by tuning calibrating
potentiometer R2 for a null. The
Wagner ground is balanced by turning
the OPERATE-BALANCE switch to BALANCE

gy QTPUT TRANS position and by then tuning ground
via CALIB éaa e ol o i potentiometer R1 for a null. Since there

47a 1K IMEG < 100K 10K 1K 10n o 4 .
INT-GT G- Fey fie fiz P fe 1% is some interaction between the cal-
| »al o 3 g 1 e ibrating zmd' ground potenthmeters,
o0 i GANG several retunings may be required for

'KE:EI L—o Co¥, good balance.

= liov <F ?-)5 f 7CAL|B"”’“°“"PART of Terminals R. and C. must be open
2‘383,55 s f '°°'\\\ ZN%(A% B when  calibrating. Zeroing of the
:% 2 o b3 c3 ic es ["/O Wagner ground will be sharp and clear
¢ I / oo ]Iml Tm I}’ M e Sw )1 if the proper value of balance capacitor
i) RIZn Cl1 is used on the lez opposite the

6 T° UZHIR RESISTANCE WIRE ASSEMBLY-SEE TEXT 3
[creatavce cap-see 1exT |

This value
with a

resistance-wire assenibly.

] OVL A avpL_ 65CT Z0T 7 aveL NG may 'be quickly determined

l - it capacitor decaae.
PRI SEC k A light 12 x 7 x 3-inch chassis allows
i %zzg: p. — compact construction without over-
VOLTAGES ARE FOR 110V INPUT ' TBA ANCE | % 50vv'==IMEG:: PHONES crowding. This size also'g'i\'es a neat
A RSl ENDED x5{0v > = fit fo'r the resistance-wire z\ssem_bly.
INTERSTAGE - 31 STEP-UP - The sine-wave generator and amplifier
Fig. 5—The electronic R-C bridge. The power transformer is run over ratings are in a 4 x 10 x 2%-inch channel-lock
but temperature rise is not excessive and voltage output is O.K. subchassis. END
JULY, 1955 41
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POOR MAN’S

How the little
counter looks when
ready to set out on
a prospecting ex-
pedition.

By ELLIOTT A. McCREADY

Featuring an ingenious power
supply using  “‘something - for-
nothing’ circuitry, this
pistrument  is very z'//c’x/)(,’//-

stve, compact and lightweight

A bottom view of
the instrument.
The 1T4 tube is
not in its socket
(center).

o,

T B
e T

L. 5
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GEIGER COUNTER

ITH all the talk of radio-

active fall-out and the H-

bomb, I came to the conclu-

sion that it was high time I
constructed a Geiger counter. With such
an instrument, I would probably have
several minutes’ warning before I be-
came a statistic; also, the gadget would
be handy to have on our next visit
to my father-in-law’s ranch in the
uranium state of Colorado.

I dug up all the back issues of the
various technical magazines containing
articles on Geiger counters. What I
had in mind was something very light
and inexpensive to construct and oper-
ate. Here I ran into a dead end; the
numerous construction articles all had
one or more drawbacks—either they
used 300-volt batteries (at $7.85 a
throw) or two Minimaxs and an r.f.
high-voltage supply with expensive
audio chokes and things. The most
promising power supply appeared to be
a vibrator, but experiment soon proved
it too costly to operate. But two other
articles fascinated me, the “something-
for-nothing” cireuit in the article by
Richard H. Dorf (RADIO-ELECTRONICS,
October, 1949) and a few pages further
on in the same issue ‘“Home-Built
Snooperscope” by Harold Pallatz. The
power supply for the snooperscope was
ingenious. The output voltage was much
too high for a counter tube but I felt
that, with a few modifications, this
and the “something-for-nothing” cir-
cuit were just what I was looking for.

The schematic shows the final results
of quite a bit of experimenting. The
coil-vibrator assembly was constructed
from a model airplane ignition coil and
a surplus 6-volt relay. The Bakelite re-
lay base was used to mount the coil.
The relay armature, contacts, spring,
ete., were modified to fit at the end of
the ignition coil to form a buzzer, the
magnet of which is the coil’s core. If
an old relay is not available, a doorbell
armature and contacts mounted on a
plastic or Masonite base will probably
do just as well.

The tube socket, C2 and R1 were
mounted on the coil-vibrator assembly
as shown in the photo. C2 reduces are-
ing at the vibrator points. A 1T4 minia-
ture tube serves as a rectifier with the
screen grid connected as the anode.
Grid and plate connections are left
floating. As the ignition coil delivers

JULY, 1955

in the neighborhood of several thousand
volts, load resistor R1 was shunted
across the secondary. The value of this
resistor must be determined experi-
mentally, as the type of ignition coil
used and the tension of the armature
spring will determine the voltage de-
livered to capacitor Cl. Start with a
value of 25,000 ohms and work up
until a voltage of 800-900 is delivered
to the anode of the Geiger tube. Small
voltage variations may be obtained by
varying the tension of the armature
spring.

As the ordinary v.t.v.m. will load
down the power supply to a point where
accurate readings of the output voltage
cannot be made, adjusting R1 and
spring tension was somewhat of a
problem. I used a high-voltage probe
and set the v.t.v.m. on a range that
would give a 900-volt reading at a
fairly low point on the meter scale. The
power supply was then energized for

1885 G-M TUBE ovee 1 T4

- ' COIL-VIBRATOR
] SEE TEXT
C1-.25 & 2KV plL - CER =
€3 g
005 ‘l-zxv
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1
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The Geiger counter, complete schematic.

several seconds and a measurement
taken directly across C1. The peak read-
ing on the v.t.v.m. was used in adjusting
the voltage output. Make initial ad-
justments of R1 and spring tension with
the Geiger tube disconnected, as ex-
cessive anode voltage will reduce its
life. The 1B&5, incidentally, uses negli-
gible current at low (background)
counting rates.

After looking at the schematic and
reading this far, the reader will prob-
ably comment that both the 1T4 and
resistor R1 are being operated at many
times their maximum ratings. Due to
the extremely low current delivered
by the model aircraft ignition coil and
the intermittent operation of the power

www.americanradiohistorv.com

supply, this overload seems to have no
effect on the life of these parts. The
unit has been in operation for some
time now and both the 1T4 and resistor
R1 are still functioning normally.

C1 and C3 must be very high quality
units with extremely low leakage cur-
rent if counting time is to be maximum
with one charging. As no amplification
is provided, a pair of very sensitive
phones must be used to provide ade-
quate volume. A Victoreen 1B8&5 counter
tube was chosen because of its relatively
low cost and self-quenching character-
isties.

The unit was constructed in a 2 by 4
X bY%-inch Masonite and plywood case.
The 1B85 carton was modified slightly
and used as a probe. A slot in each side
of the probe gives maximum sensitivity
to low-powered radiation. The photo
shows how compactness is attained
with no crowding of parts. Ci, shown
in the lower left corner of the inside
view, is a .05-4f 6,000-volt unit. It was
later replaced by the Glassmike speci-
fied in the parts list.

To operate the counter, depress the
switech for several seconds until C1

Parts for Geiger counter

Resistors: |—| megohm, |—I0 megohms, |/; watt,
| load resistor {see text}).

Capacitors: [1—.005 uf, 2,000 volts (Condenser
Products Co. Glassmike 502-2M); 1—.05 pnf, 600
volts; [—0.25 uf, 2,000 volts (Glassmike 254-2M}.
Tubes: |—IT4; |—IB85 Geiger tube (Victoreen
Corp.})

Miscellaneous: model aircraft ignition coil {Mod-
electric Corp.); relay or doorbell; crystal phones
{Brush A200 or equivalent}); phone jack: No. ¢
flashlight cell; miniature socket; s.p.s.t. pushbutton
switch; miscellaneous hardware, case, wiring, etc.

builds up to operating voltage and a
normal background count of between
25 and 40 counts per minute is received.
With one charging, the instrument will
operate anywhere from several minutes
to several hours, depending upon radia-
tion intensity. In normal use, the single
flashlight cell will last for weeks.

If all parts must be purchased new,
this counter can be built for about $20
—less than half the cost of a commer-
cial model. With parts found in the
average experimenter’s junkbox, this
figure can be pared considerably. It
performs very satisfactorily. Its sim-
plicity and low cost truly qualify it for
its descriptive name—Poor Man’s Gei-
ger Counter! END
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AUTOMATIC

LAWN
WATERING
INDICATOR

By R. J. SANDRETTO

ESIGNED to respond to the pres-
ence or absence of moisture in
the soil this control unit indicates
when a lawn should be watered

and when watering should be stopped.

Its operation is simple: First the
elector switch is turned to sTART (Fig.
1). Then, when the lawn needs water-
ing, the 0A4-G fires. A low-wattage
pilot lamp glows steadily until the
watering is begun. The selector switch
is then turned to stop. The lamp goes
out and remains out until the water
has seeped to a proper depth. When
the watering should be stopped, the
pilot lamp begins to flash brightly at
frequent intervals. These flashes are
accompanied by attention-getting clicks
from the relay. Turning the selector
switech back to START completes the
operational eyele.

The control unit features extremely
low power consumption. It draws about
0.2 watt while standing by, about 2

©
GND SIDE OF PWR LINE STOP

Device is extremely
simple and compact.

watts when indicating to start and
about 4 watts when indicating to stop.

Circuit description

When the selector switch is in its
start position, current flowing through
the selenium rectifier charges the elec-
trolytic capacitor. During this first
quick charging, the pilot lamp acts as
a protective current-limiting resistance.
Current flow through the rectifier cir-
cuit is ordinarily so low that the lamp
does not even glow. Under these condi-
tions the resistance of the pilot lamp
has practically no effect on the circuit.

The tube will now fire if a suitable
voltage is placed on the starter anode.
The 150-uuf capacitor between the
starter anode and the arms of R1 and
R2 acts as a protective reactance of
about 18 megohms to prevent exces-
sive current from flowing between the
starter anode and cathode. The eapac-
itor was used instead of a 18-megohm

MW P o o 6SMA SEL RECT
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Fig. 1—Schematic of the watering indicator.
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Unit has only a single control.
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14-watt resistor because one was not
immediately available during construc-
tion. This closes the relay contacts
but no effect on the circuit because
they are already bypassed by the
selector switch. The steady discharge
through the tube draws more current
through the rectifier and the pilot lamp
than before. This causes the lamp to
glow continuously.

When the selector switech is turned
to sTop, the rectifier charges the filter
capacitor as before. But this time, when
the tube fires, the closing of the relay
contacts cuts off the power to the
rectifier circuit and connects the lamp
directly across the power line.

Meanwhile, the voltage across the
discharging capacitor has been falling
until it has reached a point where
conduction through the tube stops and
the relay drops out. The circuit is then
reset, and the cycle will be repeated
as long as there is a favorable voltage
on the starter anode of the 0A4-G.
During each cycle, the relay sounds a
click when the lamp lights and again
when it goes out. The flashing rate is
determined by the resistance of the pilot
lamp, the capacitance of the filter
capacitor, the resistance of the plate
circuit relay and the value of the
resistor across its terminals. The parts
values specified resulted in a flashing
rate of about 50 times per minute. The
duration of each flash was about %
second, and the interval between flashes
was about the same.

A length of plastic insulated hookup
wire is buried underground to a depth
of about 1 inch. One end is connected
to the control unit. The tip of the

RADIO-ELECTRONICS
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other end has its insulation stripped
back about %% inch. When the soil is
wet, the resistance between this buried
tip and the grounded side of the power
line is rather low. As the soil dries,
this resistance increases gradually.
This varying resistance is used as one
arm of a voltage-divider circuit. Indica-
tions of the unit are based on the imme-
diate area of soil in contact with the
buried tip. This gives a reliable indica-
tion if the watering is done evenly over
the entire lawn area.

First experiments were conducted
with a slightly different circuit and a
length of completely insulated wire
underground. It was thought that the
change in capacitance between the
conductor in the wire and the ground
could be used to control the unit. When
the ground was extremely dry, this
capacitance was 2,000 uuf, with very
wet ground it gradually changed to
2,200 uuf. This amounted to only a 10%
increase. This was not great enough,
so the present method was devised.

The resistance method produced
startling results. The resistance of wet
soil was about 10,000 ohms. As the soil
dried out this resistance increased to
over 500,000 ohms. This amounted to
an increase of about 5,0009 !

Fig. 2 shows the simplified voltage-
divider cireuit for start indication. The
tube is made to fire by increasing the
voltage between the cathode and the
starter anode. This is caused by an
inerease in resistance between these
two points. As the soil resistance in-
creases, a corresponding voltage rise
occurs which causes the unit to fire.
Once adjusted, R1 is not changed.

The selector switch changes the
polarity of the power circuit so that
the equivalent of the circuit shown in
Fig. 3 is obtained when the switch has
been turned to its stop position. The
unit fires when decreasing soil resist-
ance causes a voltage increase across
the preadjusted control R2.

Since individual installations and de-
sires of how wet or dry the ground
should be vary, adjustment of indication
is provided by two preset controls R1
and R2. Adjustment procedure will be
discussed in detail later. If the ground
is to become extremely dry before the
unit gives the signal to start, a higher
value control should be used for RI1.
Once the setting for each control has
been determined, fixed resistors could
be inserted in their places.

Construction

As the photographs show, a careful
parts layout will result in a very com-
pact unit. I used an ICA 3817 combina-
tion chassis and cabinet measuring
4 x 3 x 5 inches. Except for the 3,900-
ohm resistor across the relay coil, whose
value may have to be determined ex-
perimentally, values are not critical.

Only three pins of the octal socket
are used for the tube connections. The
remaining five may be used for wiring
terminals.

JULY, 1955

SELECTOR SWITCH

Rear view shows the
major components,

PRESET ADJUSTMENTS

2{_'- l’i’ﬁl‘-_—:( =

SELENIUM
RECTIFIER

HOT SIDE OF PWR LINIE TO PLATE

v FIXED PRESET CONTROL

Fig. 2—Circuit for start indication.

Another value of plate relay resist-
ance may be used as long as the relay
has good sensitivity. One having a re-
sistance lower than 5,000 ohms would
be preferred because the start indica-
tion would then be brighter due to the
increased current drain through the
rectifier circuit. A different value of
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PILOT LAMP

0A4-G TUBE

Underchassis view
of the indicator. The
resistor between pins
1 and 8 on the socket
was later found to
be unnecessary so it
was removed and de-
leted from the sche-
matic diagram.

TO PLATE

v REPRE SENTS SOIL RESISTANCE

ISR

STARTER ANCDE
.

HOT SIDE OF PWR LINE

Fig. 3—Circuit for stop indication.

shunting resistance might be needed.
A type C4, 4-watt 115-volt pilot lamp
was chosen for its small size and low
wattage. Any other small incandescent
115-volt pilot lamp may be used instead.
The fuse was included for additional
safety, but it may be omitted. A sele-
nium rectifier with a rating of 35 ma or
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greater may be used. The selector
switch is a small four-pole two-position
unit, whose fourth section is not used.
Lower values of filter capacitance will
give shorter relay hold-in periods. How-
ever, the working voltage rating of this
capacitor should be high to allow a suf-
ficiently high safety margin. There will
be a voltage of about 160 on it for long
periods (1.41 times the power-line mean
value of 115 volts).

While wiring the unit, leave the
3,900-ohm resistor unsoldered. Then,
after the wiring has been checked, dis-
connect the ground wire, turn the se-
lector switch to START and plug the unit
in. Whatever the polarity of the power
plug, the tube should now fire, the relay
close and the pilot lamp glow. If the
relay won’t close, use a higher value of
shunting resistance. If the relay does
close; but it is desired that the pilot
lamp glow brighter, use a lower-value
shunting resistor.

Plastic insulated hookup wire will
last longer underground and provides
better insulation than pushback type
wire. The location of the buried wire
will show at first, but it will not be long
before the lawn grows over the narrow
disturbed area.

Occasional r.f. pulses along the power
line are bypassed by the .05-uf. 600-volt
capacitor connected across it. Otherwise
they might fire the unit and cause a

false start indication. Perhaps in some
localities this capacitor may be omitted
from the circuit.

Adjustment procedure

Water the soil well, connect the
ground wire, set the selector switch to
STOP, turn the appropriate control to
its maximum resistance setting and
plug in the unit. If flashing doesn’t start
immediately, reverse the power plug
and make some mark for identification
purposes later. Next, slowly decrease
the resistance setting of the control un-
til the flashing stops. Back up this con-
trol slightly until the unit is again
flashing at a steady rate. This com-

Parts for lawn watering indicator

1—3,900.0hm |-watt resistor; 1—I5,000-ohm potenti-
ometer; 1—I100,000-chm potentiometer; {—I150-upf
capacitor, ceramic; |—.05-uf 600-volt capacitor; |—
50-uf 350-volt capacitor; |—0A4-G and socket; |—
4-watt 115-volt lamp, type C4; I—3-pole 2-position
selector switch; |—é5-ma selenium rectifier; 1—
pilot-light assembly; |—Il-ampere fuse and holder;
|—cabinet and chassis (ICA 3817 or equivalent);
1—5,000-ohm plate relay; |—line cord.

pletes the adjustment for the stop sig-
nal.

Adjustment for the start signal is
made after the ground has had time
to dry to the desired extent. At this
time, however, do the following in
preparation for the adjustment of the
watering indicator:

1. Turn the selector switch to START.
This must be done during the interval
between flashes of the pilot lamp.
Otherwise, the unit will not be reset
and another attempt must be made.

2. Turn the start adjustment control
to its maximum resistance setting.

After the soil has dried, slowly de-
crease the resistance setting of the
start control until the unit fires. Adjust-
ment is now complete.

Possible variations

A simpler system could substitute a
resistor for the pilot lamp and utilize
the purple glow from the fired 0A4-G
tube as a means of signaling start.
Instead of the blinking pilot lamp to
indicate stop, the flashing purple glow
and the clicking of the relay would
give the indication. A single-note
chime might be used to signal stop
rather than a blinking lamp.

Some constructors might want to
experiment with this type of unit to
control a completely automatic sprinkler
system. The flow of water could be
regulated by a motor- or solenoid-
controlled water valve.

Perhaps a number of buried probe
wires might be connected to a single
controller by a selector switch. Then,
a person rotating the selector switch
could check on several independent
areas of a very large lawn. END

Transistor Amplification Data

HE high current amplification factor

obtained with base-input transistor
circuits is attractive in d.c. amplifier,
relay, control and measurement appli-
cations. The two types of base-input
cireuit — the grounded-emitter and
grounded-collector, also known as
common-emitter and common-collector—
give current amplification many times
the emitter-to-collector alpha figure for
a given transistor.

Junction transistors are the superior
performers in each of the base-input
circuits, since in these connections their
input and output resistances are posi-
tive and since the junction transistor is
short-circuit stable. Base-to-emitter and
base-to-collector current amplification,
beta (A), is related to alpha. And its
numerical value is governed by trans-
istor and external-circuit values r, 1,
I'e, I'y, R and r.. The following approx-
imate formulas apply under the ar-
ranged conditions of r, much less than
I'e, ¥e much less than r. — r., RL very
small compared with respect to re — ram,
and r, very small with respect to r.:

For the grounded-emitter: g = li_a
1
For the grounded-collector: 3 = =g

*Author, Transistors, Theory and Practice.
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The tables shown here are for ready
reference when working between alpha
and beta values. Table I lists grounded-
emitter and grounded-collector current
amplification values calculated for 28
common alpha values found in commer-
cial transistors. This compilation will
be of interest to practical circuit de-
signers for quickly selecting alphas

TABLE 1—Junction Transistor Current
Amplification for Common Alpha Values.

By RUFUS P. TURNIER*

required for proposed base-input cur-
rent amplification values and betas cor-
responding to measured or rated alpha
values. Table II lists commercial junc-
tion transistors together with their al-
pha ratings.

Where alpha is not specified by the
manufacturer, base-to-emitter beta is
given and is designated by 8. END.

TABLE 1l—Alpha Ratings of Junction
Transistors (Except Where Labeled ).

Alpha Beta Manufacturer Type Alpha
{grounded- Grounded- Grounded- 2N36 25 (B)
base) Emitter Collector CBS-Hytron 2N37 30 (E)
0.80 4.00 5.00 2N38 15 (B)
0.81 4.26 5.2
0.82 455 555 Fede_rafed RD-2517 0.93
Semi- RD-2520 0.975
0.83 4.88 5.88
Conductor RD-2521 0.975
0.84 5.25 6.25 oh5ss ot
0.85 5.66 6.66 Y
0.86 6.14 7.14 2N43 0.98
0.87 6.69 7.69 G-E 2N44 0.955
g.gﬂ ggl{ 333 2N45 0.92
.89 .09 Y
RR34 10 (B)
o g §0.00 National 2N39 > 0.94
092 T 12’5 Union 2N40 > 0.90
0.93 133 143 202 > 085
0.94 15.7 16.7 CK721 0.975
0.95 19.0 20.0 Raytheon CK722 0.90
0.96 24.0 25.0 CK723 0.90
3.9;5 g;g ggg CK727 0.975
.9 o o
0.975 39.0 400 RCA ENE L
0.98 49.0 50.0
0.985 65.7 66.7 Sylvania ZN34 X (B)
0.99 99.0 100 Texas 200 0.50
0.995 199 200 Instruments 201 0.95
0.996 249 250 -
0.997 312 3313 Transistor X-22 0.90
0.998 499 500 Products X-23 0.95
0.999 999 1,000 Westinghouse WX-4813 0.9
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IBERNATING animals not only

have a greatly reduced body

temperature, but their organic

activities are also slowed down
greatly. Research has shown that mi-
crobic infections do not spread in a
hibernating animal. In certain surgical
operations (especially pulmonary ones)
it is hard to stop the spread of infec-
tion. It has been found that in such
operations (and in certain other types)
it is desirable to produce a sort of arti-
ficial hibernation or cooling. This is
known to the medical profession as
hypothermia.

But the human body is a thermo-
statically regulated device, maintaining
its temperature at a little over 98° F in
spite of variation in ambient tempera-
ture. If the uncovered body is exposed
to a cold environment, sufficient en-
ergy is dissipated to keep it at a con-
stant temperature. Surgical operating
rooms are kept well heated just to
avoid this loss of energy.

Biological research has recently dis-
covered a drug that inhibits the ther-
mic regulation center. If this drug is
injected, the body tends to assume the
temperature of its surroundings, just

2

2 \\

E

™

z

]

g N

E o EEEN

g S

& N

300, I

0 80 K0 20 K0 160 180 200

DEGREES FAHRENHEIT
Fig. 1—Thermistor characteristic curve.

as would a dead object, and no energy
is dissipated to maintain the normal
temperature. With the help of this drug,
patients have been kept at body tem-
perature between 77 and 90° F for pe-
riods as long as a week. Tissue con-
tamination was definitely halted during
these periods.

The operation of cooling can be criti-
cal, and it is necessary to have exact
kn ledge of the temperature of vari-
ous parts of the patient’s body during
the process. Ordinary medical ther-
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Instrument aids in new surgery technique

THERMISTOR
THERMOMETER

By ALFRED IHAAS

mometers are not accurate enough (and
are confined to the range of 96-108° F,
considered ample for perhaps a hun-
dred years). Therefore a special elec-
tric thermometer was developed for
hypothermia. It covers the range from
77 to 108° F, so can also replace any
medical thermometer.

Thermistor as a sensing device

The best temperature-sensitive device
available is the thermistor. Its tem-
perature coefficient is much greater
than that of other materials. Thermis-
tors are sold in various shapes to suit
any use; there is a special model for
thermometry, a thin tube ended by a
little bulb. The sensitive element is
sealed in this bulb and the two con-
necting wires pass through the tube.
The whole device is made of glass and
easily cleaned and disinfected, an im-
portant point.

A typical characteristic showing the
variation of internal resistance as a
function of temperature is given in
Fig, 1. It can be seen that the tempera-
ture coefficient is negative: as the
temperature rises, the resistance falls.
The resistance scale is logarithmic.
This means that the variation of re-
sistance practically halves between 77
and 108° F.

Thermistors may be obtained with
resistances ranging from a few ohms
to several meghoms. This resistance
is generally given at room temperature
(68° F). Since a battery is to be used
to transform the resistance change into
a measurable voltage drop, the ther-
mistor resistance has to be sufficiently
high not to be heated appreciably by
the battery current. As the resistance
falls when passing current, the thermis-
tor may be burnt out if no current-lim-
iting resistor is provided. However,
too high a resistance would result in a
loss of sensitivity, as the galvanometer
(Fig. 2) used for zeroing the bridge
is necessarily of low internal resistance.
It was found that thermistors rang-
ing from 3,000 to 10,000 ohms at 68° F
are suitable,

Circuitry

For accuracy and reliability, a
Wheatstone bridge was used. In case
of battery failure, sensitivity will be
impaired, but there will be no false
reading. Potentiometer R2, a good-
quality wirewound unit, is used to zero
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the bridge. To spread the useful range
of from 77 to 108° F all over the scale,
resistors R1 and R3 are connected in
series with R2., The logarithmic law
of resistance variation in thermistor
resistance would result in severe crowd-
ing of the high end of the scale were
R1 and R3 equal. Good linearity was
obtained with the unequal-proportion
arms shown.

While resistors R2, R1 and R3 are
definite, R4 has to be adjusted to match
the thermistor. For thermistors rang-
ing from 3,000 to 10,000 ohms, R4 was
between 10,000 and 1,500 ohms.

LSV =

SEE TEXT

THERMISTOR R4

¥

Fig. 2—Schematic of the thermometer.

A sensitive galvanometer is required.
A zero center 25-0-25-ma instrument
was used, resulting in a reading ac-
curacy of about 0.3° F. Accuracy can
be increased by using a more sensitive
instrument.

The bridge is powered by a single
dry cell. As current flows only during
the reading while the pushbutton is
pressed, the battery lasts a long time.

Calibration

To calibrate the instrument (see
photo), water of different tempera-
tures was prepared, the -calibrating
standard being a good mercury ther-
mometer. By using several cloth-cov-
ered jars, different readings can be
taken rapidly by putting the thermistor
in each jar. The bridge is zeroed each
time by pressing the pushbutton and
rotating the potentiometer dial. Tem-
peratures are marked with a pencil, and
can be engraved or redrawn later.

To be easily transported, the instru-
ment is housed in a small metal box
with a removable lid. Several units
are in use in the municipal hospitals at
Paris. END
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HE electronics industry offers two
types of economic opportunity—
business and employment. In the
electronics field—more than in most
others—endless openings exist for a
man with very little capital to go into
business. There are also almost infinite
possibilities of employment with others.
Eight general groups of employment
opportunities will be explored.

The best-paying of these eight varie-
ties probably are employment as a tech-
nical writer and as a radio officer in the
merchant marine. The other six, listed
in order of possible earnings, are em-
ployment in broadcasting and telecast-
ing stations, radio communications sta-
tions, telephone installation and repair
work, telegraph installation and repair
work, 16-millimeter motion-picture work
and electronic manufacturing.

This listing is far from rigid; pay
scales vary very greatly within each
group. For example, broadcast station
employes may earn as much as $168 a
week or as little as $49, while the aver-
age pay of electronics factory employes
for a 40-hour week is $58.40, according
to the Department of Labor. In general,
broadcasting work is better paid, but
some factory workers earn more than
some broadcasters. Such variations exist
throughout the entire field.

Technical writer

With the possible exception of radio
officers in the merchant marine, the
technical writer in electronics is, on the
average, the best paid electronics em-
plove. Despite the title, the technical
writer does not need literary ability. A
literary style could be a handicap and,
if he had one, he would have to get rid
of it. Ability to write and punctuate an
ordinary grammatical paragraph is the
only literary skill required. Proficiency
in electronics is far more important.

Experienced electronics writers can
earn up to $150 or more for a 40-hour
week. And there is often opportunity for
overtime. The chief requirement, is a
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Courtesy General Milla, ‘ne.
Partial view of the calculating unit of IBM’s experimental transistor computer.

very intimate knowledge of electronic
techniques. Loyalty clearance is some-
times also a requisite.

The work consists of writing instrue-
tion manuals for use by the armed
forces. The technical writer, however,
works, not for the Government, but for
a private corporation. The armed forces
use a great deal of electronic gear.
Service personnel must be taught to
operate, maintain and repair complex
equipment. All the services rely very
heavily on illustrated instruction manu-
als. Their preparation has become a
substantial industry. Writing (and il-
lustrating) them provides a well-paid
employment.

Each of the armed services has its
own fixed style, which the technical
writer follows. He does not need and
cannot use a literary style of his own.
He writes “by the book.” But he must
know his electronics.

A technical writer will very likely
be handed a mass of blueprints and left
to figure them out as best he can. Con-
ferences with engineers who designed
the equipment can be arranged, but they
are busy people without the time to
teach electronics fundamentals. High
salaries are paid to those technical
writers who can figure out for them-
selves most of what they need to know
and trouble the engineers as little as
possible.

Many large companies that contract
with the Government to supply military
equipment maintain staffs of technical
writers to prepare the accompanying in-
struction manuals. But they may also
contract some of their manual writing
to outside companies specializing in
such work. Smaller companies may not
have enough manual writing to justify
a department for that purpose and these
companies will also contract with a
manual-writing concern. Lastly, the
armed services themselves may grant
instruction-book contracts.

Technical writer jobs are advertised
in the ‘“help-wanted” columns of city
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Accelerated expansion of this
f1eld provides almost limitless
opportunities for the

electronic technician

By RONALD A. LANE

newspapers. This does not mean that
the job is necessarily in a large city. It
may be in any small town that has an
armaments factory or a Government
base.

Beginners with no experience in this
type of work. but with the background
and qualifications for it, might be able
to start at, possibly, $75 to $85 a week,
and work up from there as their skill
and usefulness increase.

Related employment opportunities are
those of technical-manual illustrators
and draftsmen and of parts listers.
Iltustrators and draftsmen are often
women. Parts listers are men who draw
up the detailed information which the
Government requires in the way of
spare parts lists and bills of materials
for each item of equipment. Thus, a set
of tubes for a radio receiver would be
spare parts, and the spare parts list
must describe them so accurately and
completely that when the GI in the field
requisitions new tubes he will get the
right ones. Sockets are not spare parts;
they would be listed in the bill of ma-
terials. These jobs as a rule are not as
well paid as technical writers.

Merchant-marine radio officer

Opportunities open to radiomen in the
merchant-marine radio service were
outlined in “The Ship Radio Operator”
(RADIO-ELECTRONICS, September, 1951).
Conditions have changed since. There
are not so many jobs, but pay is higher,
This apparent paradox results from the
existence of two strong unions, one AFL
and one CIO. At present the basic wage
of a radio officer—it varies somewhat
with type of ship, ete.—is between $400
and $500 a month, but overtime and
other extras add on. According to the
secretary-treasurer of the Radio Officers
Union, “No one earns less than $150 a
week.” Plus room, board and travel, but
before taxes.

Vacations also are generous: three
weeks a year on dry cargo ships; four
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weeks a year on tankers. Reason for the
difference is that loading and unloading
cargo ships is a lengthy process during
which the radio officer can take a good
deal of wunofficial vacation ashore;
tankers are pumped out rapidly and
“turn around” after only a few hours
in port.

The worle of the radio officer aboard
ship becomes increasingly varied as the
science of electronics expands—he is no
longer merely a “wireless operator.”
Greater numbers of merchant ships are
carrying radar; somebody must main-
tain that gear. Someone must maintain
sonar—the electronic “lead” that meas-
ures depth of water by bouncing an
audio vibration off the sea bottom and
catching its echo. Someone must main-
tain the ship-to-shore radiotelephone,
radio direction finder and electronic-
servo automatic helmsman. Since all
this work carries overtime pay, other
ship’s officers claim as much of it as
they can; but only the radio officer has
the requisite knowledge and training as
a rule. Not even all radio officers have
the training; those competent to repair
radar, for example, can have a “radar
endorsement” added to their FCC
licenses on passing an appropriate ex-
amination.

Two licenses are needed before any
man can sail as radio officer. One is
granted by the FCC upon examination

JULY, 1955

Courtesy Radio City
Tusic Hail

The projection de-
partment of the
Radio City DMusic
Hall, world's larg-
est theater. At left
is Charles Muller,
chief projectionist.

Courtesy Bell Telephone

Cable splicer and

helper installing
buried cable.

in electronies and in proficiency in Con-
tinental Morse code. Radio schools pre-
pare candidates for the FCC examina-
tion. Aside from schools, books that will
prove helpful are: Radio Operating
Questions and Amnswers, McGraw-Hill
Book Co., New York; Radio Operators
License Q and A Manual, John F. Rider
Publisher, Inc., New York, and Study
Guide and Reference Material for Com-
mercial Radio Operator Examinations,
Superintendent of Documents, Wash-
ington, D. C. To become proficient in
Morse code, practice it. Setting up and
operating a ham radio station offers
excellent practice. The grade of license
granted by the FCC depends on the
technical examination the candidate
takes (and passes) upon his speed in
Morse code, and on his past experience
in military or civilian wireless opera-
tion.

An entirely different type of examina-
tion is given by the Coast Guard. It
has to do only with the candidate’s rank
as an officer aboard an American ship.
He must pass a physical examination, a
loyalty check and a test of his knowl-
edge of first aid. The last is required of
«ll ship’s officers. Two books helpful in
preparing for the first-aid exam are:
Ship’s Medicine Chest and First Aid at
Sea, Superintendent of Documents,
Washington, D.C., and Manual on Shkip
Sanitation and First Aid, Seamen’s
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Church Institute, 25 South Street, New
York, N. Y.

FCC and Coast Guard examinations
for radio officer are held all over the
United States. For places and dates, in-
quire of Director of Information, Feder-
al Communications Commission, Wash-
ington, D. C.,, and U. 8. Coast Guard,
1300 E Street N. W., Washington, D. C.

Once the necessary licenses have been
obtained, inquiries concerning employ-
ment may be directed to the U. S. Mari-
time Administration, Washington, D.C.;
Radio Officers Union, 1440 Broadway,
New York, N. Y.; American Communi-
cations Association, 5 Beekman Street,
New York, N. Y. or any steamship
company.

Broadcasting and telecasting

The work of an electronics technician
in a broadcasting or telecasting station
is divided into three broad groups. In
the smallest stations a single man may
take care of all three. In larger sta-
tions there is a separate staff for each.
The three functions are studio opera-
tion, transmitter operation and mainte-

nance. Maintenance may be further
divided into studio and transmitter
maintenance.

The latest available Government

statistics are several years old and
represent pay scales undoubtedly lower
than at present. The statisties do make
very plain two facts that probably have
not altered: The highest pay is to be
found in the largest “key” broadcasting
stations, particularly the first 10, and
the poorest in the little one-man sta-
tions in very small cities. The second
fact is that almost invariably the as-
pirant for one of the highly paid posts
must first acquire experience in the
poorly paid small-town enterprises. The
key stations, according to available fig-
ures, paid transmitter operators $107 a
week; studio operators, $112; chief en-
gineers and other electronic supervi-
sors, $160-$170. In stations with fewer
than 15 employes even a chief engineer
might be paid as little as $64 a week.
Studio personnel handle microphones,
TV cameras and studio controls. They
also go out on location with a sound or
TV truck for remote pickup of news-
worthy special occasions. They may or

may not repair and maintain their
equipment.
Transmitter operators switech and

stand by transmitting equipment, ob-
serve its meters, watch it for overheat-
ing or other signs of trouble, substitute
emergency panels by switching when
necessary, and monitor the broadcast
signal for quality. They may or may not
repair and maintain apparatus.

To get started in broadcasting or tele-
vision the radiomen should apply to the
smallest stations only, either those in
very small cities or smaller stations in
a large city, where he will gain not
only experience but all-around experi-
ence. The pay will be small; but with
the experience gained, he can apply to
the larger stations and networks and
key stations where pay is higher.
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For studio work — placing micro-
phones, etec.— an FCC license is not
necessary; but those men who control
the emissions of a broadcasting or tele-
casting station must have an FCC li-
cense. The applicant for employment in
a small station must be an all-round
man; therefore he needs an FCC li-
cense. Requirements are somewhat
similar to those for a merchant-marine
radio officer’s license. Inquire at the
nearest office of the FCC or its Wash-
ington, D. C., headquarters.

Union membership is often necessary
for employment in the larger stations
but not required—or may even be a
barrier—in smaller ones. The beginner,
therefore, will probably not be a union
member, but will join a union as he
advances. Which union he joins will
depend on which one controls the job
he wants.

Radio communications

American stations which are part of
a world-wide radio-communications net-
work need operators and technical per-
sonnel. Merchant-marine radio officers
at sea keep in communication with the
land through land stations, specially
operated for that purpose. These also
need operators and technical personnel.

According to available Government
figures, Morse-code radio operators
were paid $1.94 an hour; radio operat-
ing technicians, $2.12; technical super-
visors, $2.53; engineers and engineering
assistants, $2.78. Present rates are pre-
sumably higher.

Any of these employes who actually
control the emission of radio-frequency
energy must have FCC licenses. Since
most personnel, including repairmen,
may have occasion to put a signal on
the air, an FCC license is always an
asset and often a necessity.

The largest single employer is RCA
Commnunications, Inec.; next largest is
Mackay Radio and Telegraph Co. Third
largest is Radiomarine Corporation of
America (as distinet from RCA Com-
munications, Inc.) and fourth Tropical
Radio Telegraph Co.

Telephone technicians

One of the easiest roads into the
electronics industry for the absolute
beginner is through his local telephone
company. Telephone companies in gen-
eral, and the Bell System in particular,
prefer to train their own people. The
reason is, of course, the interlocking
nature of a telephone system. There is
no place for the rugged individualist
who must do things his own way. The
inexperienced but willing and intelli-
gent young man is hired and taught to
do things the telephone-way.

Foremen of telephone craftsmen were
paid an average of $2.68 an hour; cen-
tral office testboard men and repeater-
men, $1.99; central office repairmen,
$1.83; cable splicers, $1.89; installers,
$1.72. These figures are for 1950; there
have been increases since. Pay scales
vary to some extent; Bell System com-
panies pay fractionally higher than
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the non-Bell telephone companies.

Telegraph technicians

Telegraph technicians are not quite
as well paid as their opposite numbers
in the telephone service. Foremen of
telegraph technicians draw only $2.09
an hour; traffic testing and regulating
employes, $1.80; subscribers’ equipment
maintainers, $1.65; linemen and cable-
men, $1.54; installation and mainte-
nance employes, $1.66; Morse telegraph
operators, $1.41.

Morse telegraph operators are almost
obsolete. The grand old profession of
Thomas Edison and so many other pi-
oneers has been almost completely dis-
placed by teletype, telephone and
facsimile. In October, 1950, in the con-
tinental United States, Western Union
had only 1,218 Morse operators. Tele-
type operators (essentially typists)
drew $1.17 an hour.

F6-millimeter motion pictures

“Narrow-Gauge Motion Pictures”
(RADIO-ELECTRONICS, April and May,
1953) described the mechanisms used
to project half-width (16-mm) motion-
picture films (standard theatre film is
35 mm wide).

Large city or county school systems
use considerable numbers of these ma-
chines. Some hire a full-time employe
to repair their 16-mm equipment.

The electronic equipment to be main-
tained is merely a photoelectric cell or
magnetic reproducer or both, an audio
amplifier and one or more loudspeakers.
The associated electrical, optical and
mechanical devices are maintained by
the same technician, but present little
difficulty because all 16-mm equipment
manufacturers provide very complete
instruetion manuals.

In addition to large-scale users deal-
ers and distributors in 16-mm sound
motion-picture machines maintain serv-
ice departments. Such dealers and dis-
tributors are listed under “Motion-
Picture Equipment” in the classified
directory of any reasonably large city.

My inquiries were not numerous
enough to provide any reliable statis-
tics; scattered replies indicate that full-
time repair and maintenance of 16-mm
projectors is paid at rates ranging from
848 to $85 a week.

Electronics manufacturing

Very definite figures are provided by
the Government for employment in elec-
tronics manufacturing. The average
pay of electronics workers as of Feb-
ruary, 1952, was $1.46 an hour as
against $1.64 an hour for all other
manufacturing. Employment in elec-
tronics manufacturing is concentrated
in a few areas: 36.6% is in the Chicago,
New York and Philadelphia areas, with
Chicago leading.

Available statistics indicate that TV
production-line workers may earn $40-
$52 for a 40-hour week; TV lab tech-
nicians, $65; TV aligners as much as
$75. TV factory engineers are paid up
to $125 a week, average.

Miscellaneous employment

Several electronics servicing organ-
izations (RCA Service Company, Inc.
is perhaps the largest) are devoted to
maintenance of industrial, commercial
and military electronic installations.
These companies hire electronic engi-
neers and technicians at salaries that
run well above $100 a week plus travel-
ing expenses. Such men may be sent all
over the world. They may service a
large factory television installation, a
multiple-outlet sound system in a hos-
pital or school, sound equipment in
motion-picture theatres or military gear
of many kinds. (It is hardly necessary
to point out the opportunities in con-
sumer radio-TV service to readers of
this magazine.)

Wages vary greatly, but the men in
principal theaters in such cities as Chi-
cago, New York or Los Angeles may be
paid $125 to $150 a week for a 3-day,
24-hour week. Some of these men have
other occupations also; some have
businesses of their own.

Such employment is obtained only
through a union, and never by begin-
ners. The beginner may start in smaller
theaters that pay their men very much
less for far longer hours. The smaller
theater need not be in a key city; it can
be anywhere. A single union represents
most of these employes in the United
States and Canada, and members can
take out traveling cards whenever they
want to change to some other location.
After acquiring working experience
and union membership almost any-
where, a man can move to a large
metropolitan center where the best jobs
are found. As a newcomer to the place
he will have to start at the bottom there
also, but with persistence, ability and
luck he may eventually reach one of the
best jobs. The union is the International
Alliance of Theatrical Stage Employes
and Motion-Picture Machine Operators,
AFL, Rockefeller Plaza, New York,
N. Y. This union also represents some,
but not all, broadcasting and television
technicians as well as sound technicians
in the Hollywood studios, a very well
rewarded group of technicians.

Finally (the subject is inexhaustible,
but one must stop sometime) substan-
tial opportunities exist in Civil Service.
The Government uses large quantities
of electronic equipment and hires people
to operate, maintain and sometimes re-
vamp it. At present, electronics civilian
personnel are very largely used by the
armed forces to share and supplement
the electronics activities of uniformed
GI’'s. For more detailed information,
write to U. S. Civil Service, Washing-
ton, D. C. END

Varied sourc